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The Office of Environmental Guidance, RCRA/CERCLA Division (EI-i-231) has prepared a
guidance document entitled: "Natural Resource Trusteeship and Ecological Evaluation For 
Environmental Restoration At Department of Energy Facilities." A copy is attached for your
consideration and use. The guidance document provides information on several responsibilities
and requirements which the Department of Energy (DOE) has as a lead response agency and a
Natural Resource Trustee (DOE may be only one of several co-Trustees at Environmental
Restoration sites).

The guidance document emphasizes notification and coordination requirements which DOE
must address in order to be in compliance with the Natural Resource Trustee provisions of the
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA), and to
be consistent with the National Oil and Hazardous Substances Pollution Contingency Plan
(NCP). The guidance stresses the benefits of early coordination with co-Trustees on technical
issue such as Remedial Investigation/ Feasibility Study (RI/FS) work plans, sampling and
analysis schemes and risk assessments. Early coordination on these and other technical issues
can facilitate the formulation of remedial action objectives which reduce ecological risks and
address natural resource injuries.

This particular guidance document does not provide information on how to perform a Natural
Resource Damage Assessment (NRDA). The guidance does, however, suggest that a properly
planned and implemented ecological assessment not only fulfills certain regulatory requirements
(e.g., the "baseline risk assessment" of a CERCLA RI/FS), but can also be an valuable tool in
making the necessary preliminary determinations which precede the performance of a NRDA.
Furthermore, the information provided by an ecological assessment is vital to formulating
remedial action objectives which address natural resource injuries (unaddressed or "residual"
injuries form the basis of a natural resource damage claim). Therefore, an ecological assessment
should be viewed as a short-term requirement of the CERCLA remedial and RCRA corrective
action processes. NRDAs on the other hand, are longer-term activities, which only become
necessary when and if environmental restoration actions do not satisfy the concerns of Natural
Resource Trustees (however, since residual damages continue to accumulate throughout the
release and recovery periods, it can be disadvantageous to postpone addressing natural resource
injuries).

Since the issuance in March, 1989, of the U.S. Environmental Protection Agency's (EPA)
guidance for performing ecological risk assessments at CERCLA sites, several regulatory
developments have occurred which indicate that ecological risks may increasingly drive
environmental protection decisions. These developments include: 1) the promulgation of the
revised NCP (March, 1990), which explicitly calls for ecological evaluations at CERCLA sites;



2) the issuance of a court order (July, 1989) to revise the Interior Department's NRDA
regulation and broaden the scope of damages that Trustees may recover - the regulation defines
"actionable" injuries and provides procedures for assessing damages; 3) the proposal of RCRA
Corrective Action requirements (July, 1990), which call for consideration of ecological risks in
corrective action decision-making; and 4) the development by EPA, of Guidelines for ecological
risk assessment (announced April, 1991), which are scheduled for publication in the Federal 
Register (promulgation will likely result in a more systematic approach to the performance and
oversight of ecological risk assessments at hazardous sites).

The attached guidance anticipates that the court-ordered revisions to the NRDA regulation may
result in increased oversight of DOE by Natural Resource Trustees (i.e., States, Indian tribes
and other Federal agencies) who are co-Trustees for resources located on DOE facilities, or
who are Trustees for resources which are affected by off-site releases. EH-231 has recently
solicited Departmental review and comment on the proposed revisions to the NRDA rule'.
Likewise, in the past, EH-231 has solicited Departmental review and comment on the CERCLA
NCP revisions and the proposed RCRA Corrective Action rule. EH-231 is currently partici-
pating with EPA in the aforementioned guidelines development project. It is anticipated that
continuing regulatory developments will require updated and/or supplemental guidance.

EH-231 continues to track regulations effecting ecological assessment at Environmental
Restoration sites. DOE Field Organizations will be kept appraised of the most recent
developments as new information becomes available. If you have questions about the Natural
Resource Trusteeship guidance, or about the guidance for planning ecological evaluations,
please contact John Bascietto or Thomas Traceski of my RCRA/CERCLA Division at FTS 896-
7917 or 6374, respectively.

AlYR ymond F. Pelletier
Director
Office of Environmental Guidance

Attachment

1E11.231 memorandum, dated May 15, 1991, Subject Proposed Revisions to CERCLA Natural Resource papilla
Assessment Regulation.
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EXECUTIVE SUMMARY

This document provides DOE field organizations with information on Departmental
responsibilities as federal Natural Resource Trustee at DOE facilities, and requirements relating
to ecological evaluation during DOE response actions under the Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA) as amended by the Superfund
Amendments and Reauthorization Act (SARA), and the Resource Conservation and Recovery
Act (RCRA), as amended.

The Natural Resource Trustee and natural resource damage assessment provisions of
CERCLA apply to releases of CERCLA hazardous substances, pollutants or contaminants from
any facility or vessel Many of DOE's environmental restoration activities will be conducted
under RCRA The latter statute narrows the "universe" of releases which must be addressed (i.e.,
through the RCRA permitting process, including taking corrective actions if warranted). The
specific releases to be addressed under RCRA include "hazardous waste" and "hazardous waste
constituents". By definition [CERCLA §101(14); RCRA §30011, "hazardous waste" and
"hazardous waste constituents" are also CERCLA "hazardous substances". Therefore, when
RCRA authorities are used to clean up a site, natural resource trustees are not precluded from
assessing damages and filing natural resource damage claims because the injuries may have been
caused by releases of CERCLA hazardous substances. Thus, the "notification and coordination"
requirements and the natural resource damage assessment regulations discussed in this guidance
are relevant to releases of CERCLA hazardous substances, regardless of the whether
environmental restoration activities to address such releases are being conducted according to
CERCLA response action authorities or RCRA corrective action authorities.

Section 107(a)(4)(C) of CERCLA, as amended by SARA, imposes responsible party liability
for damages for the injury, destruction or loss of natural resources, including the costs of assessing
such injury, destruction or loss. CERCLA f107(f) indicates that such liability is to the United
States and to States and Indian tribes. SARA *120 extends this liability to Federal facilities. The
effect of CERCLA §107 and SARA *120 then, is that the natural resource damage claims of state
and Indian tribe Trustees may be enforceable against DOE in court. The circumstances under
which damages may be excluded from liability under CERCLA are listed in Section 2 of this
guidance document.

A Natural Resource Damage Assessment (NRDA) is the process which Natural Resource
Trustees use to determine money damages which a Trustee may pursue in a CERCLA
§107(a)(4)(C) action, which is called a natural resource damage claim. Pursuant to CERCLA
f301(c), the United States Department of the Interior (DOI) published NRDA regulations at 43
CFR 11. The formal NRDA process is performed to assess "residual damages", i.e., those which
are not addressed by the remedial or corrective actions. It is important to distinguish between
"injuries", which are conditions of harm to the natural resources, and "damages", which are
financial compensations sought by the trustees for the harm done to natural resources.

1



Performance of a NRDA is but one aspect of Natural Resource Trusteeship under CERCLA.
Implementation of formal NRDA procedures m• se is net covered in detail in this guidance
document. Rather, this guidance document discusses other responsibilities DOE has, including
requirements to notify and coordinate with other affected natural resource trustees, and the
performance of scientific (i.e., ecological) investigations and ecological risk assessments. These
activities are required to be performed by DOE during the CERCLA response process and, as
appropriate, when responding to releases of CERCLA hazardous substances, pollutants or
contaminants at RCRA-regulated facilities undergoing corrective actions under RCRA §3004(u)
and (v) and §3008(h).

DOE's "Duar Role: CERCLA Natural Resource Trustee and Lead Response Agency

Figure ES-1 is a road map to this guidance document and shows that several activities must
be coordinated by DOE and DOE's Environmental Restoration Program Managers (ERPM).

Natural Resource Trustees, including DOE, are authorized by CERCLA §107(f) to act as
Trustees in the public interest with regard to natural resources. When damages to natural
resources will not be addressed by remedial or corrective actions, "residual* injuries are said to
exist, and a cognizant trustee may perform a NRDA in preparation for filing a natural resource
damage claim against the party responsible for the release which led to the injury.

Based on CERCLA f107(f) and SARA §120, the implementing provisions of Executive Order
(E.O.) 125801 and the National Oil and Hazardous Substances Pollution Contingency Plan (NCP;
55 FR 8666, March 8, 1990), DOE is authorized to act as both primary federal Natural Resource
Trustee and CERCLA lead response agency when releases of hazardous substances threaten the
natural resources on, under or over the land controlled by DOE.

The actions of Natural Resource Trustees are not intended to supplant the lead agency's
response actions involving investigations of site contamination or the mitigation of any
environmental harm which may have occurred. In other words, notwithstanding its overlapping
Natural Resource Trustee role, DOE must still perform the appropriate site investigations and
take required remedial or corrective action with regard to existing contamination at the
Department's environmental restoration sites.

1E.O. 12580 ("Ssiperfund Implementation") of January 23, 1987 provides Presidential authority for
Executive Branch agencies to execute the provisions of CERCLA. Section 2(d) of E.O. 12580 provides
authority to the Secretary of Energy to take response (cleanup) actions, and Section 5(d) provides authority to
each Federal Natural Resource Trustee designated in the National Contingency Plan (NCP). The NCP,
5300.600(b)(3), designates the Secretary of Energy as the Primary Federal Natural Resource Trustee for land
controlled by DOE. The Department's Natural Resource Trustee role, therefore, is a separate one, established
under Section 5(d) of E.O. 12580; it should not be confused with DOE's role in taking CERCLA response
actions.

2
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Trustees and Co-Trusteeship 

By virtue of its status as a land manager, DOE is the primary Federal Trustee at
Departmental facilities. However, trusteeship is not a function of geographical location, nor is it
strictly tied to land ownership or land management. Natural resource trusteeship derives primarily
from resource management responsibility, regardless of the geographic location of the resource. This
means that other government agencies could hold trusteeship over natural resources located on
DOE facilities. For example, because of specific resource management responsibility assigned
pursuant to the Federal Migratory Bird Treaty Act, the U.S. Fish and Wildlife Service (USFWS)
is the Federal Trustee for migratory birds wherever they occur.

Therefore, when DOE is a primary Federal Trustee, the Department may not be the only
Federal Trustee on site; but with the agreement of the other Federal Trustees, DOE could take a
lead role at that site.

NCP §300.605 authorizes state trusteeship for natural resources within or controlled by a
state. The Governor of each state is authorized to appoint the state Natural Resource Trustee.
NCP *300.610 indicates that tribal chairmen (or heads of the governing bodies) of Indian tribes
shall have essentially the same trusteeship over natural resources belonging to the tribe, as state
trustees have on behalf of state trust resources.

Notification and Coordination With Other Natural Resource Trustees 

Notwithstanding DOE's overlapping role of Natural Resource Trustee at Departmental
facilities, CERCLA §104(b)(2) and NCP §300.135(j) require that as a CERCLA lead agency,
DOE notify and coordinate with other cognizant natural resource trustees when DOE discovers a
release or threat of a release of a hazardous substance, pollutant or contaminant from a DOE
facility.

When there are multiple trustees, the NRDA regulation permits the designation of a lead
authorized official by mutual agreement of the trustees. This individual is authorized to act on
behalf of all trustees during a joint NRDA. The lead authorized official must be a Federal or
state official, or an official designated by an Indian tribe. Although DOE, as primary Federal
Trustee at Departmental sites, should coordinate the appointment of a lead authorized official,
that individual does not necessarily have to be a DOE employee.

One trustee cannot compel another trustee to coordinate and cooperate in carrying out
trustee responsibilities, no matter how desirable that coordination and cooperation may be.
However, both DOE and EPA encourage this kind of cooperation. Under the NCP, coordination
and cooperation among trustees may be accomplished through three-party agreements, if that will
facilitate the execution of trustee responsibilities.

The lead authorized official is designated by mutual agreement of all the natural resource
trustees. According to the damage assessment regulations (43 CFR 11(a)1(ii)(A-D), if consensus
cannot be reached on a lead authorized official:

4



(1) When the natural resources being assessed are located on lands or waters subject to
administrative jurisdiction of a Federal agency, a designated official of the Federal agency shall act
as the lead official;

(2) when the natural resources being assessed are located on lands or waters of an Indian tribe,
an official of the Indian tribe shall act as the lead official; and

(3) for all other natural resources for which a state may assert trusteeship, a designated official of
the state agency shall act as lead official.

Duties and Authorities of DOE And Other Natural Resource Trustees 

DOE and other trustees are required, pursuant to CERCLA §107(f) and E.O. 12580 to act
as Trustees in the public interest and must, according to CERCLA §113(k), document both lead
agency actions and Trustee determinations in a public administrative record. CERCLA
§310(a)(1) and (2) allows "any person" to sue the United States Government or any of its officers
for relief from an alleged inadequate response to a release of a hazardous substance, including an
alleged inadequate execution of Natural Resource Trustee duties. Therefore, it may be in the
Department's best interests to ensure that its Natural Resource Trustee responsibilities are
properly and fully implemented.

Deciding Whether To Do A Natural Resource Damage Assessment: Preassessment Screen 

When faced with actual or potential natural resource injuries resulting from a release or
threat of a release under CERCLA, trustees must determine whether or not to proceed with a
formal NRDA based on criteria listed in 43 CFR 11, Section 11.25. This preliminary
determination occurs during the "Preassessment Screen" phase of the NRDA. It can result in
termination of the process or in performance of further, more complex analyses. The deter-
mination to forego a formal NRDA, or to go beyond the preassessment screen step, may be made
individual trustees, or by the lead authorized official, on behalf of multiple trustees during a joint
NRDA. Multiple screening decisions may have to be made, depending the number of resources
at risk, or in the event that multiple trustees do not agree on performing a joint NRDA.

When DOE is responsible for the injury to natural resources, the Department will respond
with its trustee authorities under NCP §300.600-300.615, and with CERCLA response or RCRA
corrective actions, as appropriate. When DOE is not responsible for injury, DOE may act in its
trustee capacity pursuant to the NCP, and can assess natural resource damages to file a claim
against the parties responsible for the release and the injury.

Case 1: DOE Causes Natural Resource Injury

When DOE is the party responsible for a release leading to natural resource injury, the
Department will respond to the release through its environmental restoration program
activities. Except for purposes of preserving the "rebuttable presumption"' for the

2 See Section 2 for a discussion of the significance of retaining a "rebuttable presumption'.
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Department in a CERCLA *107(a)(C) action - i.e., a natural resource damage claim -
DOE may not have a good reason for completing a full and formal NRDA (i.e., one based
on the procedures in 43 CFR 11).

The value of retaining a rebuttable presumption, vis a vis a Federal Trustee's damage
claim, is dubious under this scenario, because the Department need not file a natural
resource damage claim against itself (DOE can take response and restoration actions
without filing such a claim, and although other Federal trustees may file natural resource
damage claims with regard to releases from Federal facilities, it is unclear that the damage
claim of one Federal agency can be enforced against another Federal agency in court.

However, State and Indian tribe Trustees could seek enforcement of their damage claims
against DOE in an adversarial proceeding. It may be prudent, therefore, for DOE to
perform an NRDA as a "check" on an adversarial damage claim. In this case, it is unclear
that a rebuttable presumption would be retained by DOE, if the adversarial Trustee has
trust jurisdiction over the specific resource in question.

A formal NRDA can also serve as an appropriate basis upon which the Department can
develop its own natural resource restoration plan for any particular DOE site, regardless
of whether a rebuttable presumption is applied to any damage claim.

It is recommended that in all instances involving potential natural resource injuries, DOE
should consider performing or coordinating the "Preassessment Screen" of a Type B NRDA
(Section 11.25, 43 CFR 11), or should perform as an alternative procedure, the ecological
assessment for the CERCLA Remedial Investigation/ Feasibility Study (RI/FS)3. The ecological
assessment prtxxzs can provide a scientifically defensible basis for an agreement between DOE
and cognizant trustees, potentially obviating the need for a formal NRDA. Such an agreement
could involve DOE taking appropriate remedial or corrective actions beyond the required clean
up of past and existing contamination, or other actions to protect, restore or replace injured or
lost natural resources.

Case 2: Other Parties Cane Injuries to DOE's Trust Resources

In cases when DOE is not responsible in any way for injuries to DOE's trust resources,
the formal NRDA regulations may be used to develop DOE's natural resource damage
claim against the responsible party under CERCLA §107(a)(C).

Response Action Requirements for Ecological Assessment

Regardless of whether natural resource damages are assessed by a CERCLA Natural
Resource Trustee against a responsible party, a CERCLA lead response agency must perform a

'When DOE performs an RI/FS, the ecological assessment performed during the baseline risk assessment of
the RIIFS is not optional The only option is whether DOE will use the same ecological assessment as a
substitute for the "Preassessment Screen" of the NRDA (such a substitution is allowed by the current 43 CFR
11; this is not expected to change).
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defensible scientific assessment of the ecological threat posed by a release or threat of a release.
At Departmental sites, DOE is the lead response agency. The RI/FS process which is managed
by DOE, specifically requires an ecological assessment - EPA's official title is "Environmental
Evaluation"), during the baseline risk assessment (of the "no-action" alternative), and for the
detailed analysis of the remedial alternatives. The recently proposed RCRA regulation,
*Corrective Action for Solid Waste Management Units at Hazardous Waste Management Facilities;
Proposed Rule" (55 FR 30798-30884, July 27, 1990) also requires that an appropriate ecological
risk analysis be factored into the development of media clean up standards, and that "remedies
must be protective for the environment as well as human health" (the proposed rule indicates that
"environment" includes "environmental receptors").

The ecological assessment provides an important link between the Natural Resource Trustee
process and the CERCLA response action process. Much of the biological, ecological and
environmental fate data which will be used by Natural Resource Trustees in the performance of
an NRDA, is required to be generated by DOE as the lead response agency performing the
"baseline risk assessment" for a CERCLA RI/FS. Natural Resource Trustees will want to make
use of this information when the data are available, and when it is appropriate to do so.

Administrative Record Requirements

When factual information, data, and analysis of the factual information and data that
may form a basis for the selection of a response action, is contained in a documents
published or received by a CERCLA lead agency, NCP §300.810 specifies that these such
documents must be included in the Administrative Record of the response action. EPA has
interpreted this to include certain documentation regarding Natural Resource Trustees.

The Administrative Record should include all documents considered or relied on by DOE in
making the response action decision for the site, even if a specific document does not support the
selected remedy. Section 5 of this guidance document provides some examples of documents
which may specifically pertain to natural resource and ecological assessment issues, and which are
appropriate for inclusion in the Administrative Record.

Release from Natural Resource Liability

Early consultation (e.g., during the scoping phase of RI/FS) with co-trustees has advantages
both for DOE and the co-trustees when DOE's remedial actions can address the co-trustee's
natural resource damage concerns. The advantage for the co-trustees is that they can secure,
through negotiations, DOE actions which they desire and which may relieve them of expensive
and time-consuming NRDA activity and litigation. Trustees are empowered to issue a release
from natural resource liability, i.e., a "covenant not to sue" by CERCLA §122(j) and E.O. 12580.
A covenant is an appropriate incentive for DOE to seek an agreement with trustees on required
environmental restoration actions.
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SECTION 1. INTRODUCTION

1.1 PURPOSE OF GUIDANCE

The purpose of this guidance document is to provide DOE field organizations with
information on DOE responsibilities as a Federal Natural Resource Trustee at Departmental
facilities, and requirements relating to ecological evaluation during DOE environmental
restoration actions under the Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA) as amended by the Superfund Amendments and Reauthorization Act
(SARA), and under the Resource Conservation and Recovery Act (RCRA).

This guidance document focus on the initial actions to be taken by DOE as both a
Natural Resource Trustee and as a lead response agency performing environmental restoration
actions, and on how these requirements impact upon DOE's environmental restoration program.

12 SCOPE OF GUIDANCE

The Natural Resource Trustee and natural resource damage assessment provisions of
CERCLA apply to releases of CERCLA hazardous substances, pollutants or contaminants from
any facility or vessel. Many of DOE's environmental restoration activities will be conducted
under RCRA. The latter statute narrows the "universe" of releases which must be addressed (i.e.,
through the RCRA permitting process, including taking corrective actions if warranted). The
specific releases to be addressed under RCRA include "hazardous waste" and "hazardous waste
constituents". By definition [CERCLA *101(14); RCRA §3001], "hazardous waste" and
"hazardous waste constituents" are also CERCLA "hazardous substances". Therefore, when
RCRA authorities are used to clean up a site, natural resource trustees are not precluded from
assessing damages and filing natural resource damage claims because the injuries may have been
caused by releases of CERCLA hazardous substances. Thus, the "notification and coordination"
requirements and the natural resource damage assessment regulations discussed in this guidance
are relevant to releases of CERCLA hazardous substances, regardless of the whether
environmental restoration activities to address such releases are being conducted according to
CERCLA response action authorities or RCRA corrective action authorities.

Although most of the discussion in this guidance is couched in terms of the Federal CERCLA
statute, it should be recognized that many, if not all states have some form of natural resource law
which, like federal law, could subject DOE to additional requirements beyond the clean up of past
and existing contamination. Several states have specific natural resource liability provisions in
their hazardous waste, or other environmental statutes. DOE facilities should determine which, if
any, state natural resource liability provisions; or ecological assessment requirements apply in their
respective state. The information provided in this guidance document may be helpful for DOE
facilities when such facilities must also comply with the natural resource and ecological assessment
requirements of state laws.

9



13 OBJECTIVES OF GUIDANCE

The objectives of this guidance are to assure that each DOE operating facility has the ability
to:

• respond to releases or threats of releases of hazardous substances, pollutants or
contaminants, which may expose natural resources, including environmental organisms and
ecosystems

• perform actions which will allow the Secretary of Energy to fulfill the duties of the
primary federal Natural Resource Trustee for natural resources located on, over or under
land administered by DOE

• coordinate and cooperate with other Natural Resource Trustees with regard to releases or
potential releases of hazardous substances from DOE's facilities, when there are multiple
trustees because of coexisting or contiguous natural resources or concurrent jurisdictions.

1.4 BACKGROUND: CERCLA'S NATURAL RESOURCE TRUSTEE PROVISIONS
AND DAMAGE ASSESSMENT REGULATIONS

Section 107(a)(4)(C) of CERCLA, as amended by SARA, imposes responsible party liability
for damages for the injury, destruction or loss of natural resources, including the costs of assessing
such injury, destruction or loss. Section 107(f) indicates that such liability is to the United States
and to states and Indian tribes. SARA §120 extends this liability to federal facilities. The effect
of CERCLA §107 and §120 then, is that the natural resource claims of State and Indian tribes
Trustees may be enforceable against DOE in court. The circumstances under which damages may
be excluded from liability under CERCLA are listed in Section 2 of this document.

CERCLA §113(g) provides that with respect to any NPL site or any federal facility identified
under §120 of CERCLA at which a remedial action is scheduled, litigation for damages under
CERCLA must be brought within three (3) years after the completion of the remedial action
(excluding operation and maintenance activities).

A Natural Resource Damage Assessment (NRDA) is the process which Natural Resource
Trustees use to determine monetary damages which a Trustee may pursue in a CERCLA §107
(a)(4)(C) action, which is called a "natural resource damage claim". Pursuant to CERCLA
§301(c), the United States Department of the Interior (DOI) published NRDA regulations at 43
CFR 11. The formal NRDA process is performed to assess "residual damages", i.e., those which
are not or can not be addressed by the remedial or corrective actions. It is important to
distinguish between injuries, which are conditions of, harm to the natural resources, and damages,
which are financial compensations sought by the trustees for the harm done to natural resources.

In July, 1989, the U.S. Court of Appeals for the District of Columbia remanded to DOI, parts
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of the CERCLA NRDA regulations at 43 CFR 11 (Ohio v. DOI)'. The text of the remanded
"Type B" regulations (which is the most pertinent type for DOE's environmental restoration sites)
is included at Appendix A. On April 29, 1991, DOI issued a Notice of Proposed Rulemaking
which addresses the court-ordered revisions (see Appendix A-2). Based on a reading of the
court's ruling and a Departmental review of a the DOI NPRM, there do not appear to be any
fundamental procedural changes to the NRDA process, nor to the purpose the regulation.
However, the scope of recoverable damages appear to have been significantly expanded (see
below). Minor adjustments would consolidate certain steps and rename a few concepts and
procedures.

The implications of the court's ruling for DOE's environmental restoration projects are indeed
noteworthy. The court's interpretation of the way damages should be calculated is most
significant, because it was clarified that CERCLA's preferred measure of natural resource damages
is restoration costs plus compensable values. By striking down the existing standard (which
limited damages to the lesser of restoration costs or lost use values), the court greatly expanded
scope of recoverable damages. Since it would not be unusual for restoration costs to be
significantly greater than Lost use values, Ohio plaintiffs argued that the so-called "lesser of"
standard incorrectly limited their ability to fully protect the public's interest.

Indeed, the combined effect of the "lesser of' standard, and the prohibition on trustees' ability
to recover the cost of a NRDA from the EPA Superfunds, is thought to have been responsible
for the relatively few CERCLA natural resource damage claims filed by trustees prior to Ohio.
However, with the expansion of the scope of potential damage awards afforded by Ohio v. 1)01,
the expectation is that there now is an increased likelihood that a greater number of, and more
costly natural resource damage claims will be filed in the future.

Proposed changes resulting from the Ohio decision also include the court's direction that
trustees be allowed to use non-market based methodologies to value resource services whenever
such methods are appropriate, and not just when market-based methodologies are unavailable.
Thus, potentially higher "existence values" of certain resources could supplant lower, market-based
valuations in damage assessments, particularly when there are not vigorous markets for the
particular resources in question.

DOE Order 5400.4 ("Comprehensive Environmental Response, Compensation and Liability
Act Requirements") indicates that EH will develop "policies, guides, requirements, and procedures
for conducting the Natural Resource Damage Assessment (NRDA) process for natural resources
which DOE has been granted trusteeship". However, recognizing that the potential impacts of a
revised DOI regulation could be significant, issuance of final DOE guidance on the
implementation of formal NRDA procedures, per se, is expected to be deferred until DOI has

4880 F. 2d 432(D.C. Cir. 1989).

5Although SARA §111(b) (2) (A) suggests that trustees can recover the cost of a natural resource
damage assessment from EPA's Hazardous Response Trust Fund after all administrative and judicial remedies
to recover such amounts from persons who may be liable under SARA §107 are exhausted, the revenue
provisions of SARA Title V ("Superfiind Revenue Act of 1986") effectively prohibit trustees from being
reimbursed from the Fund.
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promulgated a final revised rule. The synopsis (Appendix A-1) and text of the August, 1986 final
rule, plus the April, 1991 NPRM (Appendix A-2) may be consulted for definitions of important
terns used in this memorandum which refer to specific components of the NRDA (e.g.,
"Preassessment Screen").

It is important to note, however, that implementation of the formal NRDA procedures is only
one aspect of natural resource trusteeship under CERCLA. Damage assessments should
be thought of as long term activities (although residual damages can be estimated in the
short term, damage claims may not be "ripe" for litigation until the remedy for a site is
selected). Other trustee responsibilities apply in the short term, however, including
requirements to notify and coordinate with other affected natural resource trustees, and
for the performance of scientific (i.e., ecological) investigations and risk assessments.

Moreover, an ecological evaluation which assess biological and ecological resources is
required of DOE during the CERCLA response process (and, as appropriate, for RCRA
corrective actions). The information obtained from a properly performed ecological
assessment can provide DOE's Environmental Restoration Program Managers (ERPM)
with a greater understanding of (and thus, a larger measure of control over) the potential
residual damages. If natural resource injuries and residual damages are known, or can
be estimated during the investigatory phase of an environmental restoration project,
ERPMs can use the information to plan mitigation measures for the remedial phase.
Even if the mitigation measures can not eliminate all residual damages, the damages may be
sufficiently reduced to satisfy the concerns of the co-Trustees.

The ultimate goal should be to work with Natural Resource Trustees to devise remedies
which incorporate early appropriate resource restoration plans, while at the same time avoiding
costly and time-consuming litigation.
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SUMMARY OF SECTION 1

THIS GUIDANCE PROVIDES INFORMATION ON:

REQUIREWIM 10 NaTIFY AND COM:AMTE wrm
NATURAL, RESOURCE TRUSTEES DURING ENVIRONMENTAL
RESTORATION ACTIV'ITIES

• REQUIREMENTS FOR ECOLOGICAL ASSESSIOENT DURING
CURCIA RESPONSE ACTIONS (DOE ORDER 5400A)

• INFORMATION ON DOES RESPOMIBILMES AS A ̀TRUSTEE
FOR NATURAL RESOURCES

• ChRCLA NATURAL RESOURCE DAMAGE LIABILITY MEANS THAT
RESPONSIBLE PARMS MAY HAVE TO PAY COSTS ABOVE AND
BEYOND THE CLEAN UP OF PAST AND EXISTING CONTAMINATION.

• CERCLA REGULATIONS MR THE PERFORMANCE OF NATURAL
RESOURCE DAMAGE ASSESSMENTS ARE CHANGING IN A WAY
THAT E1CPANDS THE SCOPE OF RECOVERABLE DAMAGES. THUS
THERE ARE INCREASED POTENTIAL COSTS FrOR RESPONSIBLE
PARTIES. IMPLICATIONS MR DOE INCLUDE Tub POSSITALITY THAT
FUTUR-E COSILY DAMAGE CLAIMS MAY BE FIND AGAINST THE
DEPARTMENT

ECOLOGICAL ASSESSMENTS PERFORMED FOR CERCLA REMEDIAL
INVESTIGATIONS OR RCRA CORRECTIVE ACI1ONS PROVIDE
INFORMATION WHICH CAN BE USEFUL IN MITIGATING NATURAL
RESOURCE INJURIES. AN APPROACH TO MANAGING POTENTIAL
NATURAL RESOURCE LIABEIT'Y BY CONTROLLING "RESIDUAL'
DAMAGES DEPENDS ON USING THE ECOLOGICAL DATA AND
COORDINATING PLANS, sruixEs AND ACTIONS WTTE1 CO-IRUSIEES.
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SECTION 2. NATURAL RESOURCE TRUSTEESHIP
UNDER CERCLA

2.1 DOE's DUAL ROLE: LEAD CERCLA RESPONSE AGENCY AND
NATURAL RESOURCE TRUSTEE

Federal facilities have a unique role in carrying out the requirements of CERCLA as
amended, to clean up discharges of oil or releases of hazardous substances. In many instances,
federal agencies are both the "responsible party" and the party in charge of cleaning up the
release. DOE has a dual role at its Environmental Restoration sites: 1) lead agency for CERCLA
response actions being undertaken at DOE facilities [per NCP sections 300.5 and 300.175 (b)(5)1;
and 2) primary federal Natural Resource Trustee [by Presidential appointment, and as specified in
NCP section 300.6(10(b)(3)]. The NCP defines a "lead agency" as one which either performs or
oversees the response actions necessary for the assessment, removal or remediation of threats to
public health and the environment'. The Natural Resource Trustees determine whether or not
natural resources or the services they provide, have been injured by a release; trustees also assess
"residual" damages. Trustees can also recommend specific mitigation measures (to be implement-
ed by the lead agency) to reduce or eliminate the injury.

The actions of Natural Resource Trustees are not intended to supplant the actions of the
CERCLA lead agency. The two roles have separate purposes and are distinct from one another.

Each are authorized by different sections of CERCLA, and carry separate regulatory
requirements. Figure 2-1 provides an overview of the topics discussed in this guidance, and
illustrates the activities potentially required of DOE in its "dual" role.

When CERCLA hazardous substances have been released from RCRA-regulated facilities,

and when those releases have caused natural resource injury, DOE's responsibilities to notify and

coordinate with other natural resource trustees may be applicable to the releases being addressed
under RCRA's Corrective Action provisions, or under other state authorities. Therefore, it is
recommended that "notification and coordination" procedures discussed in Section 3 of this
guidance, also be followed at DOE environmental restoration sites for releases which are being
addressed under RCRA or other state authorities.

6Interagency Agreements (MG) between DOE and the U.S. Environmental Protection Agency andlor a

state 'EPA", may refer to the federal or state EPA as the "lead regulatory agency", or simply "lead agency"

because the regulators oversee DOE's actions and are therefore entitled to this designation under the NCP.

However, the NCP also designates the agency performing the response action as "the lead agency". In this

document, the term "lead agency" means the agency perftmning the response action, i.e., DOE, except when
specified otherwise.
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Figure 2-1: Overview of Guidance
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2.2 NATURAL RESOURCES, TRUSTEES, AND LIABILITY

2,2.1 NATURAL RESOURCES

CERCLA section 101(16) defines natural resources as:

"land, fish, wildlife, biota, air, water, groundwater, drinking water, supplies, and other such
resources belonging to, managed by, held in trust by, appertaining to or otherwise controlled
by the United States, any State or local government, any foreign government, any Indian
tribe, or, if such resources are subject to a trust restriction or alienation, any member of an
Indian tribe:

NCP §300.600(b) indicates that natural resources may include not only the environmental
organisms and abiotic resources listed above, but the "supporting ecosystems" associated with the
biotic resources.

2.2.2 NATURAL RESOURCE LIABILITY AND EXCLUSIONS

Section 107(a)(4)(C) of CERCLA, as amended by the Superfund Amendments and
Reauthorization Act of 1986 (SARA), imposes responsible party liability for damages for the
injury, destruction or loss of natural resources, including the costs of assessing such injury,
destruction or loss. SARA §120 extends this liability to Federal facilities. CERCLA §107(f)(1)
indicates that natural resource liability ..." shall be to the United States Government and to any
State for natural resources within the State, or belonging to, managed by, controlled by or
appertaining to such State and to any Indian tribe..." The effect of CERCLA §107 and §120
then, is that the natural resource damage claims of the States and Indian tribes may be
enforceable against DOE in court.

Damages can be considered for exclusion from liability under CERCLA, if one or more of the
following conditions apply:

• The damages resulting from the discharge or release were specifically identified as
irreversible and irretrievable commitment of a natural resource in an
environmental impact statement or other comparable environmental analysis, the
decision to grant the permit or license authorizes such commitment of natural
resources, and the facility or project was otherwise operating within the terms of
its permit or license; or
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• The release and the damages resulting from the release of a hazardous substance
have occurred wholly before the enactment of CERCLA'; or

• The damage resulted from the application of a pesticide product registered under
the Federal Insecticide, Fungicide and Rodenticide Act, 7 U.S.C. 136 et seq.; or

• The damage resulted from any other Federally permitted release, as defined in
CERCLA §101(10).

CERCLA §113(g) provides that with respect to any NPL site or any Federal facility identified
under §120 of CERCLA at which a remedial action is scheduled, litigation for damages under
CERCLA must be brought within three (3) years after the completion of the remedial action
(excluding operation and maintenance activities).

2.2.3 NATURAL RESOURCE TRUSTEES

CERCLA §107(0(2) requires the President to appoint Federal officials who are to
act on behalf of the public as Trustees for natural resources when natural resources may
be injured, destroyed, lost or threatened as a result of a release of a hazardous substance
or discharge of oil. In this capacity, Trustees are to recover damages for loss, injury or
destruction of natural resources, and provide for restoration and/or replacement of
equivalent resources. Section 107(0(1) of CERCLA provides that only properly
designated Federal trustees, authorized representatives of an affected State, or Indian
Tribes, can pursue a §107(a)(4)(C) action.

With Executive Order (E.0.) 12580, Section 2(d), the President appointed the
Secretary of Energy as the primary Federal Natural Resource Trustee for natural
resources located on, over, or under land administered by DOE. This appointment is
also specified in §300.600(b)(3) of the NC?. However, trusteeship is not solely a function
of geographical location, nor is it strictly tied to land ownership or management.
Trusteeship derives primarily from resource management responsibility. Therefore, other
Federal agencies, states or tribal governments could be co-trustees for certain natural
resources located on, or affected by releases from, DOE facilities. The NCP also
indicates that trusteeship of natural resources is often shared with States, other Federal
agencies, and Indian tribes. For example, NCP §300.600(b) specifies that the Federal
officials named therein "shall be designated trustees for general categories of natural
resources"; and provides examples of special categories of natural resources, such as

' Some courts have interpreted this exclusion as precluding liability only if all releases ended before the
date of the enactment of CERCLA (December 11, 1980), and only if no damages were suffered on or after that
date as a result of a release However, one court held that where damages are divisible between those caused
by pre-enactment releases and those caused by post-enactment releases, only natural resource damages incurred
post-enactment can be recovered (even if the release continued after enactment). By that reading, only when the
damages are not divisible between pre- and post-enactment releases and the damages or releases continue post-
enactment can the trustee recover the damages in their entirety.
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certain Federally-endangered species, marine mammals and anadromous fish (under the
jurisdiction of the Secretary of Commerce) and certain other Federally-endangered
species, marine mammals, anadromous fish, migratory birds, Federally-owned minerals,
and certain Federally-owned water resources (which are under the trusteeship of the
Secretary of the Interior).

NCP §300.605 discusses the natural resource trusteeship of the states - "State trustees
shall act on behalf of the public as trustees for natural resources within the boundary of a
State..." NCP §300.610 indicates that "Tribal chairmen (or heads of the governing
bodies) of Indian Tribes..." shall act on behalf of the tribes as trustees for natural
resources owned or controlled by such tribe.

2.2.4 CO-TRUSTEESHIP

With regard to other Federal trustees and trust resources at DOE facilities, the Department
will assume the role of primary Federal Natural Resource Trustee. When DOE is the primary
Federal trustee, the Department may not be the only Federal trustee on a site (see Section 2.2.3,
"Natural Resource Trustees"), but DOE can take the lead for the other Federal trustees at that
site. This generally means presiding over and/or coordinating meetings and other communication
between multiple trustee agencies, for the purpose of accomplishing implementation of their
trustee responsibilities.

In particular, the primary Federal trustee must ensure that other possibly affected agencies
have been contacted about the site, and should facilitate the selection of a lead authorized official
when multiple agencies are conducting a joint NRDA (see Section 2.3, "Natural Resource
Damage Assessment"). This individual must be a Federal or state official, and is authorized to act
on behalf of all affected Federal or state agencies acting as trustee when there are multiple
agencies affected because of coexisting or contiguous natural resources or concurrent jurisdictions.
The lead authorized official is not necessarily the primary Federal trustee, however a primary
Federal trustee has the option of performing a NRDA when the primary Trustee has not
consented to performing a joint NRDA conducted by a lead authorized official. Performance of
an independent NRDA could be an important option from a legal standpoint, if it preserves the
evidentiary status of "rebuttable presumption" for a trustee's damage claim made pursuant to 43
CFR 11 (a further discussion is found in Section 2.3, "Natural Resource Damage Assessment").

The lead authorized official is designated by mutual agreement of all the natural resource
trustees. According to the damage assessment regulations (43 CFR 11(a)1(ii)(A-D), if consensus
cannot be reached on a lead authorized official:

(1) When the natural resources being assessed are located on lands or waters subject to
administrative jurisdiction of a Federal agency, a designated official of the Federal agency shall act
as the lead official;

(2) when the natural resources being assessed are located on lands or waters of an Indian tribe,
an official of the Indian tribe shall act as the lead official; and
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(3) for all other natural resources for which a state may assert trusteeship, a designated official of
the state agency shall act as lead official.

Despite having overall responsibility for trustees' activities at their respective sites, a primary
Federal trustee does not necessarily have final decision authority over the entire Federal trustee
process. A joint NRDA can not be forced upon unwilling co-trustees, and each trustee's
authority is ultimately limited on jurisdictional grounds to specific trust resources. NC? §300.600
indicates that "notwithstanding the other designations ...of trusteeship in the NCP..."the
Secretaries of Commerce and Interior shall act as trustees of those resources subject to their
respective management or protection". This means that the U.S. DOI, for example, has trust
jurisdiction over migratory bird species found on a DOE site based on DOI's responsibility to
administer the Federal Migratory Bird Treaty Act.

The coordinating role of a primary Federal trustee also becomes necessary when the actions
or recommendations of one trustee could affect the trust resources of another. For example, if
decisions by the Department of Commerce (DOC) with regard to a DOC trust resource could
also affect a resource under the protection or management of another Federal agency, the NCP
says that "the Secretary of Commerce shall, whenever practicable, seek to obtain the concurrence
of that other federal agency". This could occur if, for example, DOC recommended that DOE
take certain response actions to protect DOC's trust resources - e.g., manipulation of the habitat
of certain marine or estuarine (tidally influenced) fish to prevent or remove exposure to a release.
If the planned action incidentally involved the habitat of migratory birds or non-marine, or non-
tidally influenced fish or certain mineral resources, then the Interior Department's trust resources
could be brought into consideration. When these overlapping concerns occur on DOE's land, the
Department would act in a coordinating role as primary Federal trustee.

Even though DOE, as primary Federal trustee, may not have unilateral decision authority for
other trustees at a DOE site, the Department would (within the context of existing regulatory
agreements) retain the decision authority to take (or not take) the recommended response or
corrective action at a Departmental facility.

NCP §300.605 authorizes state trusteeship for natural resources within or controlled by a
state. The Governor of each state is authorized to designate the appropriate state agency to act
as the State trustee for Natural Resources. CERCLA §107(f)(2)(A) specifies that states may
request that the Federal trustee perform an assessment of damages to their trust resources, but
the Federal trustee must consent to do so.

NCP §300.610 indicates that Tribal chairmen (or. heads of the governing bodies) of Indian
tribes shall have essentially the same trusteeship over natural resources belonging to the tribe, as
state trustees have on behalf of state trust resources.

State trustees would retain sole trusteeship of natural resources within the boundary of the
state, which are uniquely managed or protected under state law, even if the resource occurs inside
the DOE fence line. An example is when a state-listed endangered and/or threatened species
occurs on DOE land, but it is not also a Federally-listed species. When the species is also
Federally-listed, there is Federal/state co-trusteeship with the U.S. DOI or DOC. The states are
generally co-trustees with the Federal government for ground water and fish and wildlife
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resources located on Federal property.

Some examples of Federal agencies which may be the co-trustees of various natural resources
are provided by the somewhat overlapping jurisdictions listed in Table 1.

TABLE 1
FEDERAL NATURAL RESOURCE TRUSTEESHIF'S

U.S. Department of the Interior 1D011

U.S. Fish and Wildlife Service (USPWS) 

• Migratory birds
• Anadromous fish
• Endangered/ threatened species
• Critical habitats
• National wildlife refuges
• National fish hatcheries

National Park Service MPS)

• National Parks
• National seashores
• National recreation areas
• National historic sites
• National battlefields
• National scenic and recreational riven

U.S. Department of AgrXti)ture poA 
(U.S. forest Servjec),

National Forests

Department of Defense MOD),

• DOD installations

prawn* of Energy (poi) 

• DOE facilities

U.S. Department of Commerce (WC) 
plittional Oceanic. and Atniolpherie Administration fNOAAg

• Coastal environments and habitats
• Habitats (rivers and tributaries) of anadromous and catadromous fishes
• Endangered/threatened species
• Tidal wetlands
• Marine sanctuaries
• Commercial and recreational marine fishery resources
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2.3 NATURAL RESOURCE DAMAGE ASSESSMENT

The actions of Natural Resource Trustees are not intended to supplant the lead agency's
response actions involving investigations of site contamination or the mitigation of any
environmental harm which may have occurred. In other words, notwithstanding its overlapping
Natural Resource Trustee role, a lead response agency such as DOE must still perform
appropriate site investigations and take required remedial or corrective action with regard to
existing contamination. Natural Resource Trustees mainly address injuries which have not or can
not be mitigated. Specific statutory and regulatory provisions mandate the separate trustee
functions, and as Figure 2-1 illustrates, the Natural Resource Trustee process is separate, but
parallel to the response process.

When remedial or corrective actions cannot fully address the natural resources problems
caused by the release, "residual" injuries are said to exist, and a cognizant trustee may perform a
Natural Resource Damage Assessment in preparation for filing a natural resource damage claim
against the party responsible for the release which led to the injury. It is important to distinguish
between "injuries* - conditions of harm to the natural resources - and "damages" - financial
compensation sought by the trbstees for the harm done to natural resources.

The formal NRDA process is performed to assess residual damages, i.e., those which are not
addressed by response actions undertaken to address the discharge of oil or release or potential
release of a hazardous substance, pollutant or contaminant. Response actions include
environmental restoration activities at DOE facilities. Therefore, residual damages attributable to
injuries caused by DOE discharges or releases are thine which are not addressed by DOE's
environmental restoration program (see BOX - Resource Injury and Residual Damage: An
Example).

A damage assessment is the process which Natural Resource Trustees use to determine
money damages which a Trustee may pursue in a CERCLA §107(a)(4)(C) action, as
compensation for injury to natural resources, or for the cost of mitigation, restoration or
replacement of lost or injured natural resources. The responsibility to promulgate regulations
governing the NRDA process was delegated to the U.S. Department of the Interior (DOI), which
published the NRDA regulations at 43 CFR 11. There are two types of NRDAs: Type A, which
is a generalized simulation model applicable only to coastal and marine environments; and Type
B, which allows for individual site assessments. The Type B damage assessment is most likely to
be applicable to DOE sites. The Type B assessment process consists of a the following stages (an
illustrated synopsis is provided at Appendix A-1): Preassessment Screen; Assessment Plan; Injury
Determination; Review of the Assessment Plan; Termination of Assessment or Selection of
Further Methods; Quantification of Effects; Damage Determination; Report of Assessment and
Post-Assessment Phase.
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The NRDA regulations define "residual damages" in terms of the change in the level of
service which the resource provides. Natural resource services are such things as ecological
services (e.g., flood and erosion control, habitat and food chains) as well as human services, such
as recreation. In the case of the trout fishery, residual damages could be assessed on the value of
lost human recreation service (trout fishing). It is not necessary to delineate resource services
and residual damages unless a trustee is actually engaged in the NRDA procedure and has
prepared an Assessment Plan (see Section 3.3, "Deciding Whether to Do a Natural Resource
Damage Assessment: Preassessment Screen").

A formal NRDA, when properly executed (i.e., as per 43 CFR 11) conveys the force and
effect of a "rebuttable presumption"' in an administrative or judicial proceeding [CERCLA
/107(f)(2)(C)j. When pursuing a CERCLA §107(a)(4)(C) damage claim, Natural Resource
Trustees may employ procedures other than those set forth in 43 CFR 11 to assess natural
resource damages, however in such cases, the trustee's claim will not have the force and effect of
a rebuttable presumption (preamble to proposed NCP, 53 FR 51460).

Because court-ordered revisions to the NRDA regulations (discussed in Section 1.4 of this
document) are proposed, it is not the intent of this document to provide guidance on the specific
procedures to follow in performing a DOE NRDA. It is anticipated that DOE will issue guidance
on the implementation of the final revised NRDA rule. In the interim, if individual cases arise
which require additional guidance, DOE field organizations should contact Headquarters EH. In
general, the procedures currently found at 43 CFR 11 (Appendix A-2) may be utilized if
necessary, taking into account the NPRM for the court-ordered revisions (also at Appendix A-2).

Performance of the CERCLA response action requirements for ecological assessment
(detailed in Section 4 of this guidance) will allow DOE to begin to address the concerns of other
Natural Resource Trustees when a release or threat of a release from DOE's facilities is caused
by DOE's activities. Some of the preliminary steps in a NRDA require the same technical
ecological data which DOE will collect or evaluate during DOE's performance of the CERCLA
response action requirements for ecological assessment.

9 Even though the burden of proof is still with the natural resource trustee, a "rebuttable presumption" in
this case means that the amount of the damage claim will be presumed by a court to be correct if it is properly
established - i.e., by following the procedures spelled out in the NRDA regulations, currently at 43 CFR 11.
Since some of these regulations have been remanded to U.S. DOI for revision, it is unclear at this time,
whether a rebuttable presumption can currently be preserved for a trustee using 43 CFR 11. When available,
however, a rebuttable presumption may be successfully "rebutted" by showing that it has been improperly
established.
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SUMMARY OF SECTION 2

o DOE HAS A "DUAL ROLE" AS BOTH PRIMARY FEDERAL
TRUSTEE AND LEAD RESPONSE AGENCY AT ENVIRONMENTAL
RESTORATION SITES

o THE NATURAL RESOURCE DAMAGE CLAIMS OF STATES AND
INDIAN TRIBES MAY BE ENFORCEABLE. AGAINST DOE IN
COURT. THUS, DOE'S RESPONSIBILITIES MAY GO BEYOND THE
REQUIREMENTS TO CLEAN UP PAST AND EXISTING
CONTAMINATION

o CERCLA EXCLUDES CERTAIN NATURAL RESOURCE DAMAGES
FROM LIABILIT"Y. FEDERAL CLAIMS FOR NATURAL
RESOURCE DAMAGES MUST BE BROUGHT WITHIN 3 YEARS
AFTER THE COMPLETION OF A REMEDIAL ACTION AT A
FEDERAL FACILITY (PERIOD DOES NOT INCLUDE TIME FOR
OPERATION AND MAINTENANCE OF THE ACTION)

o NATURAL RESOURCE DAMAGE ASSESSMENTS ARE
PERFORMED BY TRUSTEES TO ASSESS "RESIDUAL" DAMAGES
FOR LOST OR INJURED RESOURCES. IF BASED ON.
PROCEDURES IN 43 CFR 11, DAMAGE CLAIM HAS EFFECT OF
"REBUTTABLE PRESUMPTION" IN ADMINISTRATIVE OR
JUDICIAL HEARINGS
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SECTION 3.

NATURAL RESOURCE TRUSTEE
PROCEDURES DURING
RESPONSE ACTIONS



SECTION 3. NATURAL RESOURCE TRUSTEE PROCEDURES
FOR DOE DURING RESPONSE ACTIONS

3.1 REQUIREMENTS DURING DOE ENVIRONMENTAL RESTORATION
ACTIVITIES (DOE is Lead Response Agency)

In addition to DOE's role as primary federal Natural Resource Trustee at Departmental
facilities, DOE must fulfill certain of CERCLA requirements to "notify" and "coordinate" with
other authorities who may also be Natural Resource Trustees, when DOE discovers a release or
threat of a release of a hazardous substance, pollutant or contaminant from DOE's facilities
[CERCLA §104(b)(2)].

11.1 GENERAL REQUIREMENTS

NCP *300.135(j) provides the general response action procedure for a lead agency to
"promptly" notify Natural Resource Trustees of threats or potential threats to their trust resources
due to releases under investigation. The DOE Environmental Restoration Program Manager
(ERPM) is the first-line individual in the implementation chain for this procedure". According
to the NCP the requirement is a follows:

"The OSC/RPM shall promptly notify the trustees for natural resources of discharges or
releases that are injuring or may injure natural resources under their.. (the trustees')...
jurisdiction. The OSC or RPM shall seek to coordinate all response activities with the
natural resource trustees."

The above requirement, in conjunction with Section 2(d) of E.O. 12580, requires that DOE
officials responding to a release or threat of a release notify any cognizant natural resource
trustees of potential injuries to their trust resources, even though DOE may itself be a federal
natural resource trustee for some of the potentially affected resources'.

The requirement for DOE to notify other cognizant natural resource trustees may (or may
not) be specified in a Federal Facility Agreement (FFA) or Interagency Agreement (TAG).
However, DOE should not assume that potential natural resource liabilities will be removed if an
FFA fails to specify natural resource trustee notification' responsibilities. Therefore, DOE's
CERCLA response officials should notify all cognizant natural resource trustees of ongoing or

potential threats to trustee resources which result from releases of CERCLA hazardous

substances from DOE facilities, regardless of the inclusion of specific FFA language in this regard.

Since releases of CERCLA hazardous substances from DOE facilities may expose natural

10An individual who is an Environmental Restoration Program Manager (ERPM) in the DOE system

is the equivalent of the individual referred to by the NCP as a "Remedial Project Manager" (RPM).

"DOE does not have to no*, itself of potential natural resource injuries. The "cognizant" trustees to

whom notification must be given, refers to any "co-trustees" discussed in various sections of this guidance....
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resources off-site, or on-site resources which are not solely under DOE's trust jurisdiction (e.g.,
migratory birds, anadromous fish, ground waters, Federal and state endangered/ threatened
species, etc.), the responding DOE officials charged with overseeing environmental restoration
activity at the site should also oversee the identification of the appropriate Federal and state
trustees.

A list of the DOI's Regional Environmental Officers and State Trustees is provided at
Appendix A-3 as initial contact persons for natural resource trustee issues. However this is not an
exhaustive list of all potential natural resource trustees. For example, it does not include Indian
tribes or officials of other Federal agencies. EH-231 intends to provide further guidance on the
identification of natural resources and natural resource trustees. However, in the interim, DOE
ERPMs in charge of response actions should identify the cognizant trustees on a case-by-case
basis, through an analysis of the resources which are potentially at risk.

Appendix A-4 contains an example of a letter used to notify natural resource trustees of
potential threats to trust resources under their jurisdiction.

Coordination with other trustees means the notification and sharing of information with these
trustees about

• the nature of the discharge or release,

• planned studies and response operations, as well as those already underway, or

• any other relevant information which may be helpful in assessing and abating threats to human
health or the environment.

The natural resource trustees must likewise share information they have along these lines with
the Department (see Section 3.2, "Duties and Authorities of DOE and Other Natural Resource
Trustees").

NCP §300.135(k) requires of DOE as lead agency, that:

"Where the OSC/RPM becomes aware that a discharge or release may adversely
affect any endangered or threatened species, or result in destruction or adverse
modification of the habitat of such species, the OSC/RPM should consult with the
DO!... (U.S. Department of the Interior)... or DOC NOAA... (U.S. Department of
Commerce, National Oceanic and Atmospheric Administration)."

Consultation with these agencies will help, ensure compliance with the Endangered Species
Act, which is a potential location-specific ARAR when such species or their habitats are located
in the vicinity of, or could be potentially affected by the planned response actions.

According to EPA's "CERCLA Compliance With Other Laws Manual: Part H" - Clean Air
Act and Other Environmental Statutes and State Requirements" (EPA/540/G-89/009, August,
1989), formal consultation by the lead agency with the appropriate Federal Endangered Species
agency is required under §7 of the Endangered Species Act (ESA), when there has been a
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determination by the lead agency that an endangered species may be affected by any off-site 
actions performed for the response. However, the ESA's formal consultation could be considered
an administrative requirement. As lead response agency, DOE may not be required to comply
with the administrative requirements of potential ARARs during on-site remedial actions.
However, DOE is required to comply with the substantive requirements of ARARs for on-site
actions).

EPA advises that such an ESA §7 consultation "is strongly recommended for cleanup actions
conducted entirely on-site since such procedures were designed to ensure compliance with the
ESA." Given the extremely specialized, "expert" nature of a formal ESA §7 consultation, DOE
field organizations are advised that compliance with the substantive requirements of the ESA,
with regard to on-site actions, can be best achieved by conducting the formal consultation (since
off-site actions are not exempt from the administrative requirements of ARARs, such actions will
also call for ESA 1.7 compliance). Procedures for interagency cooperation concerning
Endangered Species are found at 50 CFR 402. These regulations are reproduced in a EH-23
publication entitled: "Environmental Compliance Program Reference Book Endangered Species
Act and the Fish and Wildlife Coordination Act" (October, 1986, Revision 4).

Implementation of NCP §300.135(k) requires that DOE ERPMs be prepared to consult
current official lists of Endangered/Threatened species published by the U.S. Fish and Wildlife
Service (USFWS). The USFWS maintains Regional or Area Offices throughout the United
States. It is recommended that contact persons in the appropriate Area or Regional USFWS
and/or National Oceanic and Atmospheric Administration (NOAA; US Department of
Commerce)u offices should be identified prior to DOE officials having to respond to releases.

NCP §300.160(a)(3) requires the lead agency (DOE) to:

"...make available to the trustees of affected natural resources information and
documentation that can assist the trustees in the determination of actual or potential natural
resource injuries."

Tho fulfill the above requirement, DOE must inform other cognizant trustees of pertinent
natural resource or release data. The information and documentation required by this provision is
the same information gathered for the ecological assessment the RI/FS, as described in Section 4
of this guidance and in Appendix B. Early analyses are sometimes available from certain natural
resource trustees in the form of Preliminary Natural Resource Surveys (PNRS). PNRS could be
helpful to other cognizant trustees, and should be provided to them as well as placed in the
Administrative Record (see Section 5 - "Administrative Record Requirements"). PNRS are not
natural resource damage assessments, but rather are scoping documents which represent a
trustee's initial attempt to identify any trust resources which may be have been exposed to
releases. PNRS may contain a preliminary exposure assmsment if sufficient information is
available to the trustee.

I2Even though all of the Federally endangered/threatened species are fisted by USFWS, certain marine or
estuarine E&T species come under the jurisdiction of the National Marine Fisheries Service of NOAA, which
should be contacted, ifappropriate.
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3.1.2 REQUIREMENTS FOR DOE DURING REMOVAL ACTIONS

NCP *300.410(g) requires (of DOE as lead agency):

"If natural resources are or may be injured by the release, the OSC or lead agency shall
ensure that State and Federal trustees of the affected natural resources are promptly notified
in order that the trustees may initiate appropriate actions, including those identified in
Subpart G... (Trustees for Natural Resources)... of this Part. The OSC or lead agency shall
seek to coordinate necessary assessments, evaluations, investigations, and planning with such
state and Federal trustees."

EPA has asserted that the above language (final NCP, March 8, 1990) broadens the
requirement for notification of trustees, previously linked to a removal preliminary assessment, to
include whenever any data indicate that natural resources will be threatened. "Coordination" can
thus be construed as a proactive activity on the part of the lead agency and may be taken to
include the same activities as explained above under "General Requirements".

NCP *300.410(g) also requires notification and coordination with state natural resource
trustees. DOE will share co-trusteeship with the states for certain natural resources, such as non-
endangered/threatened wildlife and plant species, or wetlands, even though these resources
physically occur on, under and over DOE controlled land. It should be noted that certain states
maintain their own lists of state endangered and/or threatened species, some of which do not
appear on the Federal list. DOE does not share co-trusteeship with states for state endangered
species, which remain in trust to the respective state. Notwithstanding this, DOE ERPMs should
be prepared to identify and notify state natural resource trustees as appropriate, when states
share co-trusteeship with DOE and/or other Federal agencies, or when exclusive trusteeship is
retained by the state.

3.13 REQUIREMENTS FOR DOE DURING REMEDIAL ACTIONS

When DOE initiates the remedial process under CERCLA, NCP section 300.430(b)(7)
requires DOE to take the same actions as cited above under "Requirements for DOE During
Removal Actions". DOE, as the lead agency, should notify and coordinate with natural resource
trustees no later than the project scoping phase of a Remedial Investigation/ Feasibility Study
(RI/FS), or as soon thereafter as any information indicates that natural resources will be
threatened.

3.2 DUTIES AND AUTHORITIES OF DOE AND OTHER NATURAL
RESOURCE TRUSTEES

As a Natural Resource Trustee, DOE has the responsibilities outlined below with respect to
trust resources under DOE's jurisdiction. DOE can exercise these authorities if DOE determines
that another party injured natural resources for which DOE has jurisdiction. However, as a
matter of practical guidance, it is important to recognize that DOE could be subject to the 
exercise of these authorities by other natural resource trustees who may have jurisdiction,
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including State and Indian tribe trustees, even though DOE is responding to the release through
its environmental restoration program.

DOE and other trustees are required by CERCLA §107(f) to act as Trustee in the public
interest and must, according to CERCLA §113(k), document both lead agency actions and trustee
determinations in a public administrative record.

CERCLA §310(a)(1) and (2) allows "any person" to sue the United States Government or any
of its officers for relief from an alleged inadequate response to a release of a hazardous
substance, including an alleged inadequate execution of Natural Resource Trustee duties.
Although any claim for money damages may be pursued only by a Natural Resource Trustee, a
non-trustee plaintiff could charge [in a CERCLA §310(a) action] that DOE or another trustee
did not adequately carry out trustee responsibilities. Even when DOE and co-trustees reach an
agreement for DOE to perform remedial or corrective actions beyond those required to clean up
past and existing contamination, a successful CERCLA §310(a) "citizen's suit" could result in a co-
trustee being compelled to file an initial or supplemental natural resource damage claim against
DOE or a DOE contractor, or could result in DOE being required to implement unplanned
remedial or corrective actions or provide additional monies for restoration or replacement of
injured natural resource. Therefore, it may be in the Department's best interests to ensure that
its Natural Resource Trustee responsibilities are properly and fully implemented.

DOE is the lead CERCLA response agency and primary Federal trustee inside the DOE
fence line. At this time, it is unclear that other Federal trustees could or would initiate a legal
suit against DOE to enforce a claim for natural resource damages. However, state and Indian
tribe Trustees can do so. Other trustees can petition EPA to issue notices to DOE to perform
actions to eliminate contamination or to protect natural resources.

NCP §300.615 defines and describes the responsibilities that all Natural Resource Trustees
(including DOE) have with respect to a release or threat of a releases of a hazardous substance,
pollutant, or contaminant which injures or may injure natural resources under their jurisdiction.
Natural Resource Trustee responsibilities and authorities are summarized below.

3.2.1 MULTIPLE TRUSTEES (also see "Co-trustees", Section 2)

Where there are multiple trustees, the NCP states that they "shall coordinate and cooperate
in carrying out... " the activities and responsibilities assigned to them by the NCP. DOE may
frequently encounter multiple trustees because states, Indian tribes or other Federal agencies may
share or retain trusteeship of natural resources on DOE controlled land, or because they may be
addressing the potential off-site effects of releases from DOE's facilities.
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3.2.2 TRUS FEE DESIGNATION

Trustees are responsible for designating to each Regional Response Team (RRT)13 (located
in each of ten standard Federal regions) for inclusion in each Regional Contingency Plan (RCP),
the correct contact persons who will be notified of potential damages to natural resources by
DOE. This means that as both a CERCLA lead agency and a Federal Trustee, DOE must
provide the names of DOE's contact persons for natural resources in each RCP, and must have
the names of the contact persons for other natural resource trustees made available to DOE in
each RCP. DOE Operations Offices should coordinate these activities for facilities under their
purview with each RRT (contact the Regional EPA Office for information about the RRTs).

As both Trustee and lead agency, DOE does not have to notify itself of potential natural
resource injuries in a formal manner; although the DOE RRT element identified in the
appropriate RCP should be appraised of any potential natural resource issues raised by ERPM
responding to a release or threat of a release of a hazardous substance.

3.23 TRUSTEE ACTIONS

Upon notification of potential injury loss or damage, natural resource trustees may act in the
following ways, as appropriate:

• Conduct a preliminary survey of the area. DOE normally has accomplished this
prior to performing any required response actions, but an additional survey could
be done by a state Natural Resource Trustee if there are state resources at risk.
On-site surveys may be done by other Federal trustees if necessary, but should be
done in consultation with DOE as the primary trustee. Off-site surveys by other
Federal trustees may be conducted at their discretion, or by DOE request.

• Cooperate with the lead agency. Other trustees should cooperate with DOE at
the Department's environmental restoration sites to coordinate assessments,
investigations and planning. DOE is the primary Federal Trustee, which means
the Department has a coordination or lead role for natural resource trustee
activities at a DOE facility (see Sections 2.2.3 and 2.2.4 for a discussion of the
activities a primary Federal trustee).

13NCP 1300.105 establishes three organizational elements to carry out activities pursuant to the NCP.
Two of these elements are the National Response Team (NRT) and Regional Response Teams (RRT), which
are responsible for planning for and coordination of preparedness and response actions. The RRTs, based on
ten standard Federal regions, are responsible for regional planning and preparedness activities before response
actions, and coordination of assistance and advice during such response actions in support of OSCs and
RPMs. RRT membership consists of designated representatives from each participating Federal agency, State
government, and local government (as agreed upon by the States). EPA Regional offices should be consulted
on the membership of their respective RRTs. The third NCP organizational element is the OSCIRPM
responsible for directing response efforts at the scene of a discharge or release.
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• Carry out a Natural Resource Damage Assessment (NRDA). DOE could
perform a NRDA, arrange for a joint NRDA to be done by a lead authorized
official acting on behalf of the co-trustees, or request that an NRDA be done by a
specific trustee. State trustees can decide to perform an independent NRDA, or
work with the Federal trustees on a joint NRDA.

• Devise and carry out a plan for restoration, rehabilitation, replacement, or
acquisition of equivalent natural resources. Generally, this contemplates actions
which go far beyond the removal or remediation of contamination from the site.
While "replacement" or "acquisition" involve purchasing or acquiring additional
resources, "restoration" and "rehabilitation" generally involve returning a site to its
pre-release, or nearly pre-release condition. These activities could be performed
by DOE alone or in cooperation with other trustees, or be enforced upon DOE by
other trustees acting independently and using available legal procedures.

• Request that an authorized agency, such as EPA, issue an order against the
parties responsible for the release or discharge. In the case of a Federal facility,
EPA does not issue an "order", but may issue a "Notice" (similar to a "Notice of
Non-Compliance") - e.g., EPA may notify the Department that certain DOE
actions are neri-ssary to protect natural resources from ongoing or potential
threats resulting from a release at a DOE facility.

• Request that a lead agency remove, or provide for remedial action with respect to
any hazardous substances from a contaminated medium pursuant to section 104 of
CERCLA". DOE could independently make the determination and perform
these actions, or could be requested by the co-trustees to do so.

32A TRUSTEE AUTHORITIES

NCP *300.615 authorizes Natural Resource Trustees to perform the following activities.

• Request that the U.S. Department of Justice seek compensation from responsible
parties (such as DOE) for natural resource damages and the cost of assessing
damages. DOE could also make this request if another party is responsible for
the discharge or release which caused injury to DOE's trust resources.

• Participate in negotiations between the United States and potentially responsible
parties (PRP) to obtain PRP-financed assessments and restorations for injured
resources under SARA §122 (See Section 6, "Release From Natural Resource
Liability")

"The basis for DOE's use of CERCLA section 104 is found in Executive Order 12580, "Superfund
Implementation", Jan. 23, 1987, Sec. 2(d), by which the President delegated the President's removal and
remedial response authority under CERCLA 104(a) and remedy selection authority under 104(c)(4) to the
Secretaries of Defense and Energy with respect to releases or threats of releases from any vessel or facility under
their control provided that this authority is exercised "...consistent with the requirements of Section 120 of the
Act" (i.e., SARA section 120).
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Conduct CERCLA *104(e) activities such as entering and inspecting any relevant
vessels, facilities, or other properties, or substances, pollutants, or contaminants.
This reflects authority granted to natural resource trustees under E.O. 12580, but
must be exercised in consultation with the lead agency (DOE) to ensure efficient
response actions and to avoid duplication of effort.

33 DECIDING WHETHER TO DO A NATURAL RESOURCE DAMAGE
ASSESSMENT: PREASSESSMENT SCREEN

When faced with actual or potential natural resource injuries resulting from a release or threat
of a release from a DOE facility, the DOE field organization must determine, based on the
criteria listed in Section 11.25 of 43 CFR 11, and in coordination with DOE Headquarters,
whether or not to proceed with a full and formal NRDA. The decision criteria include:

• a release of a hazardous substance ,has occurred;

• natural resources for which a Federal or state agency may assert trusteeship under
CERCLA have been adversely affected by the release;

• the quantity and concentration of the released hazardous substance is sufficient to
potentially cause injury to those natural resources;

• data sufficient to pursue an assessment are readily available or are likely to be
obtained at a reasonable cost;

• response actions, if any, carried out or planned do not or will not sufficiently
remedy the injury to natural resources without further action (will result in residual
injury).

The preliminary determination which trustees make using the above criteria, occurs during
what is known as the ̀ Preasessment Screen' phase of the NRDA process. The preassessment
screen can result in termination of the NRDA process, or alternatively, in the continuance of the
formal assessment process.

DOE personnel may have (or encounter) existing documentation prepared for specific DOE
sites, known as Preliminary Natural Resource Surveys (PNRS). PNRS will usually have been
prepared by USDOI and/or NOAA. Although a PNRS may have similar topic content to a
NRDA preassessment screen (e.g., natural resource receptors and exposure assessments may be
discussed in both documents), the two are not necessarily equivalent documents. A PNRS is a
trustee's best initial attempt to identify facts related to receptor trust resources, and when
possible, likely exposure concentrations and pathways. The preliminary survey may be performed
at the request of EPA or another lead agency, or may have been initiated independently by the
trustees. A PNRS need not be conclusory regarding the necessity of performing a NRDA, but
the trustee could use the PNRS as a basis for deciding on a future course of action, such as a
negotiation with a responsible party. A Preasseasment Screen on the other hand, should be
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conducted with a view toward the trustees need to address "residual damages" to resources or
resource services, and must result in a determination of whether to proceed with a NRDA

The determination to forego a NRDA, or to go beyond the Preassessment screen step, may
be made individual trustees, or by the lead authorized official acting on behalf of multiple trustees
during a joint NRDA. Multiple screening decisions may have to be made, depending the number
of resources potentially at risk, or in the event that multiple trustees do not agree on performing
a joint NRDA.

There are two different circumstances under which a preassessment screen decision might be
made at a DOE site: 1) when DOE is responsible' for a release and the resulting injury to natural
resources - in this case, DOE's response will include both the trustee actions pursuant to NCP
Subpart G, and the CERCLA response or RCRA corrective action appropriate for the release;
and 2) when DOE is not responsible in any way for injuries to DOE's trust resources. In the
latter raw, DOE acts in a Trustee role (i.e., pursuant to Subpart G of the NCP - "Trustees for
Natural Resources") in the same way any Natural Resource Trustee acts when a private
responsible party has caused a release and an injury.

The implications of a decision to terminate a NRDA, or go beyond the preassessment screen
are discussed below in the context of each of the above scenarios.

3.3.1 CASE 1: DOE CAUSES NATURAL RESOURCE INJURY

When DOE is the party responsible for a release leading to natural resource injury,
the Department will respond to the release through its environmental restoration
program activities. Except for purposes of preserving the "rebuttable presumption"' for
the Department in a CERCLA §107(a)(C) action - i.e., a natural resource damage
claim - DOE may not have a good reason for completing a full and formal NRDA (i.e.,
one based on the procedures in 43 CFR 11).

The value of retaining a rebuttable presumption, vis a vis a Federal trustee's damage
claim, is dubious under this scenario, because the Department need not file a natural
resource damage claim against itself (DOE can take response and restoration actions
without filing such a claim, and although other federal trustees may file natural resource
damage claims with regard to releases from Federal facilities, it is unclear that the
damage claim of one Federal agency can be enforced against another Federal agency in
WW1.

However, State and Indian tribe trustees could seek enforcement of their damage
claims against DOE in an adversarial proceeding. It may be prudent, therefore, for DOE

to perform an NRDA as a "check" on an adversarial damage claim. In this case, it is

IS See Section 2 for a discussion of the significance of retaining a "rebuttable presumption".
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Figure 3-1
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unclear that a rebuttable presumption would be retained by DOE, if the adversarial
trustee has trust jurisdiction over the specific resource in question.

A formal NRDA can also serve as an appropriate basis upon which the Department
can develop its own natural resource restoration plan for any particular DOE site,
regardless of whether a rebuttable presumption is applied to any damage claim.

It is recommended that in all instances involving potential natural resource injuries,
DOE should consider performing or coordinating the "Preassessment Screen" of a Type
B NRDA (Section 11.25, 43 CFR 11), or should perform as an alternative procedure, the
ecological assessment for the CERCLA Remedial Investigation/ Feasibility Study
(RI/FS)16. The ecological assessment process can provide a scientifically defensible basis
for an agreement between DOE and cognizant trustees, potentially obviating the need for
a formal NRDA. A third party agreement of this nature is not prohibited by the
NCP, and is in fact described by the NCP as an appropriate method to meet the
concerns of the Natural Resource Trustees. In such an arrangement, DOE could agree
to take appropriate remedial or corrective actions beyond the required clean up of
existing contamination, or other actions to protect, restore or replace injured or lost
natural resources. A release from further natural resource liability (a "covenant not to
sue" ) could be issued by the other natural resource trustees in this case.

When the Preassessment Screen of the NRDA, or the ecological assessment reveals
that there are, or likely will be natural resource injuries which will not be addressed by
the remedial or corrective actions, it may be in the Department's best interest to address
the identified natural resource injuries prior to the commencement of adversarial
proceedings by state or Indian tribe co-trustees, or through a CERCLA Section 310(a)
"citizen's suit". As primary Federal trustee at DOE sites, the Department has the option
of requesting that another Federal trustee perform any required NRDA. However, in
this case, DOE should consider coordinating a joint NRDA with the other trustee(s), for
purposes of preserving the rebuttable presumption for DOE.

It is recommended, however, that before a formal NRDA is performed, the
possibility of using the CERCLA ecological assessment process as an alternative
assessment procedure, be fully explored by all parties. The ecological assessment
performed for the CERCLA RI/FS can be implemented for RCRA corrective actions as
well; in both cases, the assessment is subject to regulatory oversight by EPA and state
regulatory authorities.

It is clear that environmental restoration actions which do not completely address

16When DOE performs an RIIFS, the ecological assessment performed during the baseline risk assessment
of the RIIFS is not optiona The only option is whether DOE will use the same ecological assessment as a
substitute for the "Preassessment Screen" of the NRDA (such a substitution is allowed by the current 43 CFR
11; this is not expected to change).
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injuries to natural resources can result in unanticipated costs. These are the costs
associated with having to implement unplanned remedial or corrective actions to address
such injuries, or to pay for natural resource damage claims. Consequently, it may be in
the Department's best interests to implement the NRDA preassessment screen/ecological
assessment procedure before questions about natural resource injuries are raised by
other parties, principally other cognizant trustees.

The proactive strategy recommended in this guidance, is one which employs the
existing regulatory and technical guidance structure and allows DOE to address
environmental harm which can be mitigated; and does so outside of a potentially
adversarial process. This provides DOE with the benefit of exercising a greater measure
of control over Departmental activities (DOE will be able to plan needed remedial or
corrective actions instead of being ordered by a court to take them), and offers at least
an opportunity to control potential liabilities associated with natural resource injury.

The natural resource injuries which can be adequately addressed through early
environmental restoration actions will not weigh nearly as heavily in the determination of
residual damages should a NRDA become necessary. Furthermore, trustees need not
determine any residual damages if the responsible party agrees to take early appropriate
restorative actions". Thus, any natural resource injuries addressed through early
environmental restoration actions would not generally contribute to the value of any
subsequent damage claim against DOE.

The ecological assessment performed for the CERCLA remedial action or RCRA
corrective action process can form the basis of an agreement among cognizant trustees,
potentially obviating the need for a formal NRDA. The NRDA regulation allows that a
preliminary assessment can lead to the conclusion that additional remedial work, rather
than a formal NRDA, can suffice to satisfy a trustee's concerns; but the regulations do
not explicitly name the CERCLA or RCRA ecological assessment as the vehicle for
arriving at the decision to forego a formal NRDA. The NRDA regulation at 43 CFR 11,
Section 11.25 does, however, allows that

"If the Federal or State trustee already has a process similar to the preassessment screen, and
the requirements of the preassessment screen can be satisfied by that process, the processes
may be combined to avoid duplication."

In keeping with this suggestion, it is the intention of this guidance to encourage that the

"Even though some natural resource injuries can be mitigated, or the risks reduced or eliminated through
remedial or corrective actions, the injuries may be still contribute somewhat to the determination of damages
due to "lost use" of the resource. Lost use injury is "actionable" under the NRDA rule because there has been
some economic loss associated with having removed the resource from 'service" for a period of time (see 43
CFR 11 for pertinent definitions). However, the point remains that trustees are not compelled to recover such
losses, if they determine that appropriate restorative actions are or will be taken.
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CERCLA or RCRA'' ecological assessment process (i.e., EPA's "Environmental Evaluation" at
Appendix B), which is already mandated by CERCLA and the NCP, be "combined" with the
Preassessment Screen of the NRDA regulation, to avoid duplication.

A very good reason for DOE to use the CERCLA ecological assessment procedure and then
to negotiate with trustees to take appropriate remedial or corrective actions, is that settlement of
damage claims out of court is an attractive option for both trustee and responsible parties under
the current regulations. Settlement provides a responsible party with a greater measure of control
over "up front" costs of remedial or corrective actions, and the trustee obtains the desired
mitigative actions, fulfilling legal obligations without the associated costs of assessment and
litigation.

However, valid settlements are at least partially predicated upon the ability of the parties to
demonstrate that the risks or injuries were properly established, and that proposed restorative
actions are appropriate. Therein lies a principal benefit of having performed an ecological
assessment of the baseline risks and the alternative response actions - the assessment provides a
scientifically defensible basis for demonstrating that risks and injuries have been identified and
that proposed actions adequately address the concerns of the trustees.

ERPMs are encouraged to coordinate their activities in this regard with EH, which is planning
to develop implementation guidance for performing the NRDA and ecological risk assessments'.

33.2 Case 2: OTHER PARTIES CAUSE INJURY TO DOE's TRUST RESOURCES

In cases when DOE is not responsible in any way for injuries to DOE's trust resources, the
formal NRDA regulations at 43 CFR 11 (Appendix A-2) may be used to develop DOE's claim
against the responsible party. Proposed revisions to 43 CFR 11 have been published (Appendix
A-2, but do not affect the basic procedural aspects of NRDA because the revisions are confined
to issues remanded by the courts. EH expects that DOE guidance on performing the formal

'awhile nor as explicit as the NCP requirement for a "baseline risk assessment" of ecological resources,
current RCRA regulations at 40 CFR 264.93 and 264.94 imply the need for "environmental assessment",
including consideration of potential threats to biological resources. RCRA guidance (EPA/530-SW-88-029,
OSWER Directive No. 99024, 6188) specifies that natural resource concerns and ecological effects are to be
used as "decision criteria" for Interim Corrective Measures in permits and orders. RCRA Facility Investigation
guidance (OSWER Directive No. 950200-6D) requires performance of detailed human health and environ-
mental assessments which include biological and ecological resource monitoring. EPA has proposed a RCRA
Corrective Action rule (55 FR 30827, July 27, 1990) which, like the CERCLA NCP, explicitly calls for remedies
to be protective of sensitive non-human environmental receptors (proposed §264.525 (d)(1)(iii)(B).

19EH-23 is monitoring the progress of two principal regulatory developments which have the potential
to directly bear on the conduct of DOE's activities at environmental restoration sites: 1) DOl has proposed
revisions to the Type B NRDA regulations at 43 CFR 11 (56 FR 19752, April 29, 1991) - the proposed rule
has been summarized and distributed by EH-23 to DOE field organizations for comment; 2) EPA is engaged in
a major project to develop and promulgate ecological risk assessment guidelines, which could directly bear on
the evaluation of natural resource injuries (see footnote No. 20 in Section 4.0 of this guidance document for
further information on the EPA guidelines development effort).
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NRDA procedure will be issued after the promulgation of final revisions to 43 CFR 11 by DOI.
Current NRDA procedures may be followed in the interim, taking into account the implications
of the NPRM of April 29, 1991 (Appendix A-2) which responds to the Ohio court's remand.
However, if cases arise prior to the issuance of the DOE guidance, wherein responsible parties
are identified as having caused injury to DOE's trust resources, and DOE bears no responsibility
for the injuries, DOE field organizations in charge of the facility at which the injury occurred
should notify DOE Headquarters.

3.33 WHEN DAMAGES MAY BE EXCLUDED FROM LIABILITY

Based on Section 11.25(b) of the NRDA regulations, trustees shall not continue a NRDA
under 43 CFR 11 if the DOE Field Organization managing the facility where the damages
occurred decides that one or more of the circumstances listed in Section 2.2 of this guidance
['Natural Resources, Natural Resource Damages (and Exclusions from Liability) and Natural
Resource Trustees"] apply.

3.4 NRDA AND THE OPERABLE UNIT CONCErt

It will not be uncommon for DOE sites to have multiple operable units (OUs). OUs may be
based on the areal extent of contamination, or may be discrete remedial actions. OUs which are
based on area of contamination, may contain aggregations of multiple release sources which,
because of their similarities, will be studied as a unit. The question then arises: "Will each OU
be considered by the trustees independently, or will their impacts will be combined to evaluate the
impacts of all units encompassed by the facility ?" Each OU study plan should include an
ecological assessment, which will address the biological and ecological resources. In this sense,
each OU may be assessed independently - however, this assessment is not a part of the NRDA
m• se but rather is part of the remedial investigation for a particular OU.

Natural resource trustees must focus attention on the resource, regardless of its location on or
beyond an OU boundary. For example, fish or migratory birds may at times reside within an OU,
and at other times outside of it. The NRDA conducted by trustees is focused on the resource,
and includes all pertinent exposure and effects information necessary to link the injury to the
resource with a release. The release(s) may be traced to multiple sources and multiple OUs, or
to the entire site. The damage messment, however, will ultimately be performed relative to the
resource, and in this sense it is independent of the number of OUs encompassed by a facility.
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SECTION 4. CERCLA RESPONSE ACTION REQUIREMENTS
FOR ECOLOGICAL ASSESSMENT

4.1 GENERAL REQUIREMENTS

Notwithstanding DOE's Natural Resource Trustee responsibilities, the Department must
perform an ecological assessment as part of the RI/FS for a CERCLA remedial action, and in
some cases for a removal action as well. The ecological assessment will provide information on
threats to the environment and natural resources which could result from exposure to the
contaminants themselves, or from the actions proposed to remedy the threats posed by the
contamination.

The U.S. Environmental Protection Agency (EPA) has interpreted CERCLA/SARA's man-
date to "protect human health and the environment" in the National Contingency Plan', which:

• states that "Superfund...(CERCLA)... remedies will also be protective of environmental
organisms and ecosystems21..."

• indicates that CERCLA remedial investigations will consider the risks to
"environmental receptors" (environmental organisms) [NCP §300.430(d)].

• indicates that remedial alternatives objectives be developed that are protective of
environmental organisms [NCP §300.430(e)(2)(i)]

• indicates that an environmental evaluation performed during the baseline risk
assessment of a remedial investigation/ feasibility study (R1/FS) specifically
evaluates potential risks to natural resources like environmental organisms and
their supporting ecosystems, and also assesses the "ecological use of the property"
[NCP Preamble (55 E81 8709-8710, March 8, 1990)].

Because SARA 1120 (a)(2) indicates that DOE's CERCLA response actions must
not be inconsistent with the NCP, DOE's remedial actions should also be protective of
human health and the environment. Assessment of ecological factors by DOE should be
considered "not inconsistent" with the NCP's approach to hazardous substance response,

"Another princOal indicator of the increased emphasis EPA has placed on protecting of (non-
human) environmental receptors is the recent announcement by the Agency to undertake a major guidelines
development project for ecological risk assessment. This is significant for DOE'S scientific assessment activities,
because the promulgation of 'canine guidelines, like the casting human health risk assessment guidelines for
carcinogenicity, midagenicity, and developmental toxicity, formalizes and focuses the regulatory status of the
discOine, and thereby raises the performance standards for risk assessors who must imislonent the risk
analyses,

21Preambk to NCP NPRM (53 ER 51424 December 21, 1988). The preamble to the NCI' final
revision (55 f 8e66 March 0, 1990) incorporates the NPRM preamble by reference.
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regardless of any Natural Resource Trustee activities which may be underway at any
particular DOE site. The parallel, but separate DOE activities, i.e., performing the
ecological assessment and carrying out natural resource trustee responsibilities, are
illustrated in Figure 4-1.

Procedures for integrating an ecological assessment into the RI/FS and for removal
actions, are detailed in two EPA CERCLA program guidance documents:

o Risk Assessment Guidance For Supeifund, Vol. II Environmental Evaluation Manual,
EPA/540-89/001, March, 1989 (which is attached at Appendix Br

o Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA
(October, 1988; EPA 540/G-89/004).

[Both documents are also available from EPA' Center for Environmental Research
Information (CERI), at (513) 569-7562.1

The EPA ecological assessment procedure is useful in preparing portions of a NRDA,
including:

• the "Preassessment Screen" (the ecological assessment may be used as an alternative
procedure);

• the "Assessment Plan" (i.e., the "exposure confirmation");

• the "Injury Determination" procedures of a formal Type B NRDA.

Under the appropriate circumstances, the ecological assessment may supplant the NRDA
process altogether (see Section 3.3 of this guidance document - "Deciding Whether to Do an
Natural Resource Damage Assessment: Preassessment Screen").

For the NRDA's Injury Determination, the EPA ecological assessment procedures will help:

• link the injury to the CERCLA discharge or release by demonstrating the pathway of the
release leading to the injured resource;

This manual is Vol. II of an integrated "Risk Assessment Guidance" manual for the Superfund Program.
In it, EPA explains that the term "Environmental Evaluation" is synonymous with "ecological assessment" and
"ecological risk assessment". "Environmental Evaluation" is used because the term more clearly indicates that
the manual has a relationship to Vol. I of the Risk Assessment Guidance, i.e., the "Human Health Evaluation
Manual". As a relatively new component of the Superfind program, the "Environmental Evaluation" manual
reflects SARA's mandate for Superfund remedies to be protective of public health and the environment.

44



Implementing DOE's Dual Role as NR
Trustee and CERCLA Lead Agency
National Contingency Plan (NCP), 40 CFR 300;
DOE Order 5400.4

182

DOE: Natural Resource Trustee
CERCLA Sections 107 and 122(j); NCP Sections
300.600(b)(3), 300.615; Natural Resource Damage
Assessment (NRDA)-43 CFR 11

sec.

3

DOE: CERCLA Lead Agency
CERCLA Sections 104, 120; NCP Sections 300.5,
300.105, 300.135(i), 300.135(k), 300.160(aX3),
300.175, 300.400-4.40

sec.
4

DOE not responsible
for NR injury

Coordnate with multiple NR Trustees

Survey area

Request lead agency removal or
remedial action

Enter and inspect facilities and vessels

Negotiate with EPA and Potentially
Responsible Party (PRP)

Perform NRDA

Implement Restoration Plan

Seek enforcement by EPA and DOJ

DOE causes Injury
to NRs

Notify and coordinate with multiple
NR Trustees

Implement CERCLA response

Negotiate with EPA and State

Perform NRDA 'Prescreen

Implement Restoration Plan

Negotiate release frorn liability
PRP, NR Trustees, DOJ

Remedial Actions

Notify and coordinate multiple NR
Trustees; NCP Section 300.4 30(b)(7)

Remedial Investigation/Feasibility
Study (RI/FS); NCP 300.430(d)-(e),
Sections 300.430(b)(7)

Using EPA guides:
Risk Assessment for Superfund-Vol.il
Environmental Evaluation Manual
(EPA 540/1-89/001)

Guidance for Conducting Remedial
Investigations and Feasibility Studies
Under CERCLA. (EPA 5404-89/004)

CERCLA Compliance with Other Laws
Manual: Part H (EPA 540/G-89/004)

Ecological Assessment of Hazardous
Waste Sites. (EPA 600/3-89/013)

Applicable, Relevant and Appropriate
Requirements (ARARs)

NEPA procedures

Records of Decisions (RODs)

Removals

Notify and coordinate trustees;
NCP Section 300.410(g)

Evaluate ecological threat; NCP
Section 300.415(b)(2)(I)

r
Mitigate environmental threat;
NCP Section 300.415(b)(3)

FloodplaInsiwetiands assess-
ment; 10 CFR 1022

Administrative
record/Public
participation
CERCLA Sections 113(k)
and 113(1); NCP Sections
300,800-825

FIGURE 4-1. TRUSTEE AND RESPONSE ACTION REQUIREMENTS



• demonstrate the actual injury or harm through evaluation of the ecological effects data
and the risk characterization.

Because ecological factors have become important components of the remedy selection
process (NCP §300.430), the EPA ecological assessment also provides a basis from which to begin
to address natural resource injuries resulting from hazardous substance release. While not as
explicit as the NCP's requirement for a baseline ecological risk assessment, current RCRA
regulations at 40 CFR 264.93 and 264.94 implicitly require a ecological assessment, including
consideration of potential threats to biological and other natural resources:

a RCRA Corrective Action Interim Measures Guidance (Interim Final), EPA/530-SW-88-029
(OSWER Directive No. 9902.4, WES) specifies that natural resource concerns and
ecological effects are to be used as "decision criteria" for interim corrective measures in
permits and orders.

o RCRA Facility Investigations guidance (OSWER Directive No. 9502.00-6D) requires
performance of detailed human health and environmental assessments which include
biological and ecological resource monitoring.

o 40 CFR Parts 264, 265, 270, and 271 Corrective Action for Solid Waste Management Units
at Hazardous Waste Management Facilities; Proposed Rule (55 FR 30827, July 27, 1990)
explicitly calls for remedies to be protective of non-human environmental receptors
(f264.525 (d)(1)(iii)(B).

ERPMs are encouraged to use the CERCLA ecological assessment process to assess the
ecological risks for environmental restoration projects involving RCRA corrective action. ERPMs
will find that the EPA guidance (Appendix B) is written for project managers, not scientists and
technicians. Therefore, familiarization with the guidance should suffice not only to prepare
ERPMs to manage their own contractors, but also to be conversant with natural resource trustees
(since ERPMs will likely be a point of contact for trustees).

ERPMs should recognize that ecological evaluations do not represent and inordinate amount
of extra work: ecological assessments and human health evaluations at hazardous sites are similar
because they share:

• essentially the same conceptual model (except the ecological model includes a
greater number receptors and pathways),

• similar information needs, such as release data, fate and transport (pathway)
analysis, and effects assessment,

• a consistent approach to risk assessment (i.e., hazard identification, dose-response
assessment and risk characterization, including uncertainty analysis).

Figure 4-2 illustrates that much of the data collection activity and analyses conducted for the
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site characterization will be used in both evaluations. It is important to recognize that the two
evaluations may draw upon each other for information, thereby providing an ideal "streamlining"
opportunity.

4.1.1 ECOLOGICAL ASSESSMENT FOR REMOVAL ACTIONS (Figure 4-3)

Ecological assessments for removal actions are managed by the DOE ERPM. Depending on
the time period available to perform the removal action', there may be time for no more than a
cursory consideration of obvious ecological factors prior to taking action. Assessments must have
to be organized and performed quickly. Existing information, plus any field data that can be
collected in the available time period should be used to:

• Decide if a removal is necessary based on ecological concerns

• anticipate the ecological effects of removal actions

• provide preliminary information to support a remedial investigation if one is
needed.

When DOE determines that there is a planning period of several months available before on-
site removal activities begin, DOE should conduct a more extensive data collection and analysis to
more completely document the environmental threats, and to account for the potential ecological
effects of removal alternatives.

In determining whether to take a removal action, one of the primary criteria should be:
"actual or potential exposure to nearby human populations, animals or the food chain from
hazardous substances or pollutants or contaminants" [NCP §300.415 (b)(2)(i)]. Information
gathered for the ecological assessment need not be scientifically complex to make the above
determination. A preliminary ecological reconnaissance, or consultation with natural resource
trustees or other persons knowledgeable about the natural resources of the area, can quickly
establish the potential presence of animal populations or plants important to food chains.

Removal actions conducted in a floodplain or wetland should be consistent with federal policy
and procedures for the protection of floodplains and wetlands found in E.O. 11988 "Floodplain
Management" (May 24, 1977) and E.O. 11990 "Protection of Wetlands" (May 24, 1977), which
are codified for DOE at 10 CFR 1022 (Appendix Cr. Under these policies and procedures,
certain actions may be required, including:

23Removal action guidance for DOE is being prepared by EH-231.

"10 CFR 1022 is a potential location-specific "applicable or relevant and appropriate requirement"
(ARAR) for DOE. Pursuant to SARA section 121 and NCP Section 300.415(i), ARARs must be attained for
CERCLA remedial actions and, to the extent practicable considering the exigencies of the situation, by removal
actions.
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Figure 4-3
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• determining whether the release is in, near or affecting a floodplain/ wetland
during the removal preliminary assessment

• determining if the release is in proximity to or has the potential to affect a
floodplain/wetland; and if so, evaluating

• potential impacts of proposed response
• alternate response actions, and
• measures to minimize potential adverse impacts

• Documenting the results of the floodplain/ wetland evaluation. This can be
done in the documentation for a site inspection (SI); and

• ensuring that the implementation of approved response actions minimizes the
adverse impacts on the floodplainl wetland.

Additional considerations for improving the implementation of ecological assessments during
expedited response activities are found at Appendix D of this guidance document (N.B. -
Appendix D is should be viewed as a source of suggested planning and action considerations for
expedited responses, which may be useful in making preparations for later natural resource
damage assessments. However, the material in Appendix D does not represent guidance per, se.
Sources of guidance for performing ecological assessments and ensuring compliance with Natural
Resource Trustee requirements during expedited response actions include:

o Supafund Removal Procedures - Revision Na 3 (OSWER Directive No. 9360.0-03B,
February,1988), available from the U.S. EPA Superfund Docket Information Center, OS-
245, 401 M Street, S.W., Washington, D.C. 20460, or by calling (202) 382-3046.

o Risk Assessment Guidance for Superfund Vol II, Environmental Evaluation Manual
(EPAI.54011-891001, March, 1989), which is Appendix B of this guidance document
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4.1.2 ECOLOGICAL ASSESSMENT FOR REMEDIAL ACTIONS (Figure 4-4)

EPA's science policy with regard to ecological assessment for Superfund projects, is covered
in:

o "Risk Assessment Guidance for Superfund — Environmental Evaluation Mama'
(EPAI54011-891001, March, 1989), also known as 'RAGS IT, (Appendix B).

The nature, extent, and level of detail of the ecological assessment should be determined by
the ERPMs, in consultation with their technical advisors'. Because the ecological assessment
performed for an RI/FS is a specialized activity, EPA is implementing it through Biological
Technical Assistance Groups (BTAGs) in the Agency's Regional hazardous waste management
divisions. "BTAGs" consist of biological, ecological and other scientific technical experts from
EPA, other agencies with environmental responsibilities, and certain Natural Resource Trustee
agencies, all of whom assist the EPA RPM to manage the technical aspects of the ecological
assessment. EPA Regional BTAGs provide technical comments to EPA's project managers, who
in turn will provide oversight for DOE document submissions, such as RI/FS work plans, risk
assessments, etc. It is therefore recommended that DOE's ERPMs familiarize themselves with
the EPA BTAG process and with the "RAGS II" guidance. ERPMs need not be technical
experts, but should seek the advice of qualified experts in the DOE system, and elsewhere, on
performing and presenting acceptable ecological assessments.

The role of the ecological technical advisers is discussed in Chapter 4 of "RAGS II". There,
EPA stresses that this role is chiefly advisory, and that EPA project managers must retain control
of the process and are responsible for all project management decisions. DOE ERPMs should
assume the same role as EPA's project managers vis a vis their technical advisers.

Procedures for Floodplain/Wetlands Assessments (10 CFR 1022), which may be ARAR for a
remedial action, are provided at Appendix C. Potential ARARs such as 10 CFR 1022, must be
complied with during remedial activities if they are determined to be ARAR.

25EPA's audience for the Superfund Environmental Evaluation guidance manual is primarily EPA's
Remedial project managers (RPMs) and their supervisors. One of the most noteworthy points EPA makes in
the guidance 4 that the topic of ecological risk assessment is highly technical and that RPM should not
hesitate to seek expert input as soon as possible in the :coping phase of the RIIFS.

26ERPMs may be able to secure technical expertise in the National Laboratories, other field
components, academia and contracting firms. It may also be possible to enter into interagency agreements with
the USFWS, National Park Service or other expert agency, to perform special ecological or natural resource
studies. It is recommended that any such L4Gs be cognizant of DOE commitments, such as time frames
negotiated with the regulators. It is highly desirable to obtain expert technical input as early in the remedial
process as passible, e.g., prior to the development of the conceptual model for the site investigation.
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Figure 4-4
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4.2 PRINCIPAL ELEMENTS OF ECOLOGICAL ASSESSMENTS AT
ENVIRONMENTAL RESTORATION SITES

The following sections focus on the principal elements of an ecological assessment
performed as part of an RI/FS (an overview of the remedial process is provided in

Figure 4-5). The assessment of potential ecological risks is performed during the
"baseline risk assessment" phase of the RI/FS. Data collection and laboratory and field

study planning performed during scoping phase of the RI/FS are critical to supporting a
successful ecological assessment. The results of the ecological assessment are considered
during the evaluation of the alternatives in subsequent phases of the RI/FS. "RAGS If'
should be consulted to supplement this overview.

4.2.1 SCOPING THE RI/FS (Figure 4-6).

Existing ecological data should be collected and analyzed for use in developing a conceptual
site model'''. With regard to the ecological assessment, the conceptual model is a useful tool for
understanding the nature and extent of contamination. It will help investigators identify the site-
specific potential exposure pathways to humans and environmental receptors, such as biological
species or the environmental media necessary for their survival. In addition to the known or
potential receptors, the site conceptual model should include known and suspected sources of
contamination, types of contaminants and affected media, known and potential routes of
migration. The site conceptual model thus assists in identifying locations where sampling is
necessary.

Existing information about the vegetation and animal species on and surrounding the site
should be collected. A limited field investigation may be undertaken in this phase in order to
perform ecological reconnaissance. The location of endangered, threatened, or rare species,
sensitive environments, or critical habitats on or near the site should be identified during the
ecological reconnaissance.

27 The development of a "conceptual model" in scoping the RIIFS is described in section 2.22.2 and figure
2-2 of EPA's "Guidance on Conducting Remedial Investigations and Feasibility Studies Under CERCLA",
EPAI.5401G-891004, October, 1989,
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Figure 4-5: Overview of the Remedial Action Process
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Figure 4-6: Scoping the RI/FS

Remedial investigation

V

Post-Screening

Investigationsid Site

Characterization

rFrorm
Preliminary Assessment

Site Inspection

NPL Listing
To:

Remedy Selection

Record of Decision

Remedial Design

Remedial Actlonj

FS Phase I FS Phase II
Initial
Screening

FS Phase III
Detailed Analysis
of Alternatives

Development
of Alternatives

Feasibility Study

Amow400007- ..':t
1,,

coign ,hey ;„

Collect & analyze existing data

Identify Initial project/operable

unit,likely response scenarios
and remedial action objectives

Initiate federal/state ARAR

Identification

Identify Initial data quality

objectives

Prepare project plans
1, 1. •

[
NR Trustee reports

  Ecological/BlologIcal surveys
Toxicology/Effects data
Media/Receptor monitoring

Example of remedial action objectives:
'prevent releases of (contaminant(s)) from
sediments which would result In levels in surface
water In excess of (ARAR or protective litveir

Federal/State AWOC, Acts
EPA promulgated 'Pesticide Registration Standards”
Endangered Species Act, FloodpisinsNilisdands Assessment, etc.
Others per ARARs manual (EPA 540/G49/00e)

[ Ecological Input in RI/FS Workplans
(SAP, OAPP)

55



Potential "environmental ARARs", such as Ambient Water Quality Criteria (Clean Water
Act) and Floodplain/Wetlands assessment procedures should be identified at the scoping stage of
the RI/FS. ARARs that particularly pertain to ecological factors are discussed in:

o CERCIA Compliance With Other Laws Manual, OSWER. Directive 9234.1-01,
August, 1988, U.S. Environmental Protection Agency, Washington, D.C. (Clean
Water Act Requirements)

o CERCLA Compliance With Other Laws Manual: Part II. Clean Air Act and Other
Environmental Statutes and State Requirements, EPA/540/G-89-009, August, 1989.

The NCP should also be consulted to "get a flavor for" potential ARARs and "To Be
Considered" (TBC) information (e.g., the NCP lists certain guidance documents as TBC). Some
of the material cited by the NCP specifically pertains to the assessment of ecological factors and
the formulation of remedial action objectives focused on ecological conditions.

Involvement of technical experts at no later than the Scoping Phase of the RI/FS will
facilitate the planning, and hence the execution of the project. An important milestone in
scoping the RI/FS is the development RI/FS Work Plan. Work Plans which incorporate the
process and identify the procedures to be used for the ecological assessment at a particular site,
must be developed by DOE and approved by EPAls.

The RI/FS work plan should include a preliminary evaluation of potential pathways of
contaminant migration, and potential environmental impacts. The focus of the RI/FS Work Plan
relating to the ecological assessment generally will be the "Sampling and Analysis Plan" (SAP),
which includes a "Field Sampling Plan" and a "Quality Assurance Project Plan" (QAPP). In
managing the preparation of the SAP, ERPMs should be satisfied that the following questions are
addressed:

• What are the specific objectives of the sampling effort?

• How will the proposed data collection meet those objectives?

• Will the sampling plan (types, number, distribution, and timing of samples) provide
sufficient information to meet the objectives?

• Does the sampling plan address all important exposure pathways and
environmental receptors?

• Does the sampling plan make the best use of preexisting data and sampling
locations ? (e.g., it may be that other Natural Resource Trustees have already
studied the site and filed Natural Resource Trustee reports; or, the site may be the

'In all likelihood, when EPA performs oversight of DOE's CERCLA response actions, the EPA Regional
BTAGs will be reviewing the RIIFS work plans.
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subject of existing contracted or academic reports. When possible, such reports
should be utilized when it is appropriate to do so.)

• Are the media sampling efforts coordinated to allow maximum integration of the
data? (e.g., to measure or predict inter-media transfer of contaminants)?

The QAPP should specify the data quality objectives (DQOs), indicating the required
precision and accuracy for the data collection and analysis, and indicating how the precision will
be maintained. When the EPA performs oversight of the RI/FS work plan, the media sampling
efforts, pathway analysis and receptor organism assessment scheme could also be prominent
factors, depending on the nature of the site.

When preparing the SAP, consultation with technical experts can provide proper pathway and
receptor organism analysis, and early insight into the most appropriate sampling regime, given the
overall site conditions. This is one of the most important reasons the ERPM will want to obtain
expert ecological input early in the remedial project planning.

Data collection for the ecological assessment should be planned at the RIIFS scoping phase as
part of the SAP, and may include (as appropriate, given the overall site conditions):

• field surveys

• toxicity testing

• bioaccumulation studies

• determining the extent of contamination (including planning for environmental
media and environmental receptor sampling).

A further discussion of data collection techniques and planning for information needs is
presented in "RAGS Ir.

Certain laboratory and field procedures for implementing ecological studies at hazardous
waste sites are discussed in the EPA reference manual,

0 Ecological Assessment of Hazardous Waste Sites, EPA 600/3-89/013, March 1989,

available by telephoning EPA's Center for Environmental Research Information at (513) 569-
7562.

4.2.2 SITE CHARACTERIZATION (Figure 4-7).

Data collection and laboratory and field studies are carried out during site characterization.
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Just as with the human health evaluation, different levels of effort in collecting ecological data
may be required at different environmental restoration sites. The EPA guidance (Appendix B)
provides ERPMs with information on how their particular data collection effort should be
managed, based on the type of environmental restoration site under investigation.

As a general principle, EPA advises its own on-scene coordinators and remedial project
managers to collect only the data that is necessary to determine the potential ecological risks and 
to develop appropriate response actions, and not to allow the data collection efforts to evolve
into independent research projects. To assist ERPMs, the "RAGS II" provides ecological
'meat project management principles - questions to put to investigators and contractors to
limit the potential for the project to evolve into unwarranted research - and factors to be applied
in deciding what, if any additional ecological data is needed (beyond that planned for in the SAP)
to develop protective and ARAR-compliant remedies.

The Site Characterization phase of the RI/FS includes:

• identifying and characterizing levels of contamination in biota and relevant
environmental media

• identifying and characterizing environmental receptors (exposure assessment)

• a toxicity assessment component which considers the types of adverse ecological
effects associated with the exposures at the site

• a risk characterization component which ties the identified exposures to the
potential effects associated with such exposures. Typically, the ecological risk
characterization will focus on potentially disruptive effects on biological
populations, communities and ecosystems.
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Figure 4-7: Site Characterization
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4.23 RISK CHARACTERIZATION (Figures 4-8 through 4-11).

In the feasibility study, the remedial alternatives should be evaluated for their overall
protectiveness, including protection of the environmental organisms an ecosystems, and for
compliance with any identified ARARs. In essence, just as is done for the evaluation of human
health risks, the ecological assessment performed for the "baseline risk assessment" of the RIIFS
should be performed for each of the remedial alternatives retained for the detailed analysis of the
alternatives'. The goal is that the ecological risks of each retained alternative should be
characterized as completely as possible prior to remedy selection.

Because there currently is very little quantitative guidance available on what qualifies a
remedy as "protective of environmental organisms and ecosystems', it will be essential to consult
with the appropriate state and Federal EPA regulators on what they consider "protective" of the
ecological receptors (i.e., organisms, habitats and ecosystems) at a particular site. Until EPA
publishes additional guidance on this subject, DOE ERPMs are advised that any state
requirements for protection of ecological receptors should be considered in the development of
remedial action objectives.

4.23.1 AQUATIC SYSTEMS AND SEDIMENTS

For aquatic systems, Federal Ambient Water Quality Criteria (AWQC) should be complied
with when they are ARAR - i.e., generally when a state has not developed its own criteria, the
Federal (contaminant-specific) AWQC apply. Some states have developed water quality criteria
for the protection of aquatic life which are more stringent than Federal criteria; the more
stringent state criteria must be complied with when such criteria are ARAR.

Some states have developed, or are developing aquatic organism protection criteria which are
not contaminant-specific, but rather are specific to particular localities or regions. These are
sometimes known as "Instream Biocriteria", which are in part described by calculating an Index of
Biotic Integrity or MI. The Federal EPA has been supportive of the development of IBI-type
criteria by the states. It is expected that EPA some regions may refer DOE ERPMs to state
regulators for ARAR determinations citing Instream Biocriteria.

Because these criteria are highly variable, no "standard numbers" can be provided here.
Therefore, close coordination with state officials responsible for the development of aquatic
remedial action objectives is therefore advised (EH-23 is studying the need to develop DOE
guidance on the topic of Instream Biocriteria).

It is essential that quantitative guidance be sought from regional EPA and state regulators on
ecological risk assessment methodologies and protective, ARAR-compliant remedial action
objectives involving contaminated sediments. There are several sediment quality assessment

29NCP §300.430(e).

"The preamble to the NCP indicates that the ecological risk assessment will necessarily be more qualitative
in nature than the human health risk assessment.
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Figure 4-9: Initial Screening
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methodologies available, and EPA has employed different methods of sediment quality assessment
at different CERCLA sites in the past. EPA is currently developing sediment quality criteria for
non-polar organic contaminants based on an Equilibrium Partitioning (EP) Method, which
calculates criteria based on the "percent organic carbon" (POC) in the sediments. The POC is
used to model interstitial pore water concentrations of contaminants, which are then compared to
AWQC. Other criteria setting methods, such as the Acid Volatile Sulfide (AVS) Method, are
being explored for use in setting sediment quality criteria for other classes of contaminants
(metals). ERPMS are advised that some states are also developing sediment quality criteria,
which could be more stringent than the Federal criteria.

Sediment criteria are generally numerical and concentration based. However, unlike AWQC,
they are can be determined on a sediment-specific (i.e., location-specific) basis. When sediment
quality criteria are promulgated by EPA, they are very likely to be ARAR for CERCLA remedial
actions. EH-23 is monitoring the development of sediment criteria by EPA, and plans to provide
further guidance on this topic, if warranted, when more information on the criteria development
effort is available. In the interim, since sediment remediation can be a very resource-intensive
undertaking, it is strongly suggested that site-specific guidance on appropriate ecological risk
assessment methods and the protective, ARAR-compliant levels for sediment contaminants, be
sought from both the Federal EPA and the states, prior to the determining the remedial action
objectives for contaminated sediments.

4232 'TERRESTRIAL SYSTEMS

Quantitative guidance for the protection of terrestrial organisms and ecosystems is likewise
best obtained by consulting state and regional EPA regulators and cognizant natural resource
trustees.

With regard to pesticide contaminants regulated by the Federal EPA so-called "Pesticide
Registration Standards" published by EPA contain quantitative ecological risk assessments, and
protective exposure levels of specific pesticides for terrestrial wildlife and aquatic species.
Information contained in these Registration Standards may be useful for developing risk
information about specific pesticide contaminants (however, Registration Standards may not be
available for every pesticide).
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Figure 4-10: Post-screening Investigations

Remedial investigation

She _

V

Characterization

From:

Preliminary Assessment
Site inspection
NPL Usting

Scoping

of the

RI/FS

To:
Remedy Selection
Record of Decision
Remedial Design

Remedial Action

FS Phase I FS Phase II
initial
.Screening

FS Phase III
Detailed Analysis
of Alternatives

—►+Development
of Alternatives

PostScreenittg=10ViettigallO.

Perform bench or pilot treatibIllty

tests as necessary

64

Feasibility Study



Figure 4-11: Detailed Analysis of Alternatives
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4.2.33 ASSESSMENT METHODOLOGIES

At this writing, there is no single consensus method published for ecological risk assessment.
Generally speaking, quantitative ecological risk assessments have been modeled for a complex
array of factors involving the types and number of organisms, the pertinent contaminants or
ecosystem stressors, and the specific exposure conditions at sites under investigation. DOE
Headquarters (EH-23) and other Federal agencies have been participating with EPA a guidelines
development project. At this time, a draft "Framework" has been developed by EPA's Risk
Assessment Forum (an arm of EPA's Office of Research and Development). The fundamental
concepts involved in the framework are very similar to the those of the CERCLA program
"RAGS II" guidance.

Although unavailable at this time, EH-231 is planning to provide guidance to DOE Field
Organizations on the EPA ecological risk assessment guidelines "Framework", which the agency is
planning to publish in the Federal Register. When published, the EPA framework is expected to
provide a more systematic approach to ecological risk assessment, and is also expected to be
followed up by topical guidelines, which will be the ecological counterparts to EPA's human
health risk assessment guidelines (i.e, carcinogenicity, mutagenicity, developmental toxicity, etc.).
When EPA publishes the framework, the agency is also expected to publish ecological risk
assessment case studies which may be useful as interim guidance on performing ecological risk
assessments for particular regulatory problems.

One method of ecological risk assessment known as the "Quotient Method" (used extensively
in the development of the EPA "pesticide standards") develops a quantitative measure, i.e., the
ratio of "exposure to hazard", which is essentially equivalent to the "Hazard Index" (HI) developed
for a non-carcinogenic human health risk assessment. In a CERCLA human health risk
assessment, if the calculated exposure level of a substance is equal to or exceeds the "effects level"
of that substance (HI>1), a risk which is to be reduced or avoided is signaled. However, many
experts argue that this is too stringent a standard for ecological risk since, except in the case of an
endangered or threatened species, there may some level of risk which can be tolerated by
sufficiently resilient ecosystems or ecosystem components, such as organism populations and
communities. This view of ecological "resiliency" assumes that an appropriate Endpoint has been
selected, and that relevant effects can be accurately measured.

Other methods of ecological risk assessment which involve "Measurement" and "Assessment"
endpoints, and involve more than one biological organism, are discussed in the EPA "RAGS II"
guidance. However, "RAGS II" does not offer quantitative guidance to ERPMs on what is
"protective" using the other amassment methodologies, which again necessitates that ERPMs
consult with the appropriate regulators and Natural Resource Trustees prior to establishing the
ecological remedial action objectives. Any DOE technical experts who may have been utilized to
develop the SAP and to perform the ecological assessment, should also be involved in the
discussions with other parties to develop the protective ecological standards.
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43 INTEGRATION OF ECOLOGICAL ASSESSMENTS WTIIFI NATIONAL
ENVIRONMENTAL POLICY ACT

Current DOE policy is to fully integrate the RI/FS and NEPA Environmental Impact
Statement (EIS) requirements. NEPA reviews typically include mention of fish and wildlife and
other ecological resoutces in environmental assessments (EA) and EISs. It should be noted
however, that the ecological evaluation performed for a CERCLA RI/FS baseline risk assessment
may, in terms of source, exposure pathway and ecological effects analysis, frequently require a
more detailed and focused effort than that provided by a NEPA review.

The CERCLA baseline risk assessment looks at the conditions resulting from past contamin-
ation, and strives to make a probablistic statement (with associated uncertainty analysis) about
expected site conditions in the absence of any remedial actions. The detailed analysis of the
alternatives during the feasibility study, like the NEPA review, looks at the effects of the remedial
action itself.

The degree of nature of the information required for a CERCLA analysis depends on the
specific contaminants present, their potential ecological effects, the exposure pathway(s), as well
as a detailed receptor organism analysis, including life stage and trophic level effects. Potential
ecological effects, in terms of individual, population, community and ecosystem level endpoints,
might have to estimated or determined. In short, the information input to the RI/FS has to be
sufficient to allow project managers to learn enough about the site conditions, such that
protective and ARAR-compliant remedies can be selected. In addition, this guidance adds the
new suggestion that the information requirements of the RI/FS be sufficiently comprehensive,
such that the needs of the NRDA Preassessment screen are satisfied, and the RI/FS assessment
can serve as a defensible position from which to negotiate necessary restorative actions with
Natural Resource Trustees (if warranted and appropriate).

To the extent that the NEPA review provides sufficiently comprehensive ecological analysis,
the NEPA review can serve as an important source of information for the CERCLA ecological
evaluation. When the NEPA review does not provide the type and degree of ecological analysis
called for in the 'RAGS II" guidance, however, it probably will not suffice to satisfy the
information nePrIs of the RI/FS, nor the NRDA, and additional data collection and analysis effort
should be considered.
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SUMMARY OF SECTION 4

o REVISED NATIONAL CONTINGENCY PLAN MANDATES THAT
CERCLA REMEDIES BE PROTECTIVE OF "ENVIRONMENTAL
ORGANISMS AND ECOSYSTEMS"

o EPA HAS PROVIDED "ECOLOGICAL EVALUATION'. PROCTiDURE
FOR CERCLA RI/FS. DOE MUST PERFORM AND ECOLOGICAL
ASSESSMENT FOR ENVIRONMENTAL RESTORATION PROJECTS

o SITE AND CONTAMINANT CHARACTERIZATION DATA IS
COMMON TO BOTH HUMAN HEALTH EVALUATION AND
ECOLOGICAL EVALUATIONS

o PRINCIPAL ELEMENTS OF ECOLOGICAL EVALUATIONS.

• SCOPING STUDY (CONCEPTUAL MODEL AND
WORK PLAN FORMULATION)

• SITE CHARACTERIZATION (RECEPTOR AND
CONTAMINANT ANALYSES, EFFECTS ASSE$SMENT,
RISK CHARACTERIZATION)

• ANALYSIS OF ALTERNATIVE REMEDIAL ACTIONS
FOR ARAR COMPLIANCE AND PROTECTIVENESS
RELATIVE TO ECOLOGICAL RECEPTORS

o ECOLOGICAL ASSESSMENT IS USEFUL,IN PREPARING
"PREASSESSMENT SCREEN" OF NRDA (43 cm. 11),
OR MAY BE USED IN LIEU OF SCREEN

o TO THE EXTENT THAT NEPA REVIEWS PROVIDE SUFFI-
CIENTLY DETAILED EXPOSURE, ECOLOGICAL
RECEPTOR AND EFFECTS INFORMATION ABOUT THE
SITE AND THE CONTAMINANTS PRESENT, NEPA
REVIEWS MAY PROVIDE AN UVIPORTANT SOURCE OF
INFORMATION FOR THE CERCLA ECOLOGICAL EVALUATION.
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SECTION 5. ADMINISTRATIVE RECORD REQUIREMENTS

EPA has provided interim guidance on compiling an Administrative Record for a CERCLA

response action ''. NCP sections 300.800-300.825 also provide guidance on compiling a
CERCLA response action Administrative Record. The EPA guidance specifies that:

"The administrative record file must include the agency's notice to the Natural Resource
Trustee, and any subsequent final communications (e.g., a release or final report). In
addition, any factual information provided by the Natural Resource Trustee which the agency
considers or relies on in selecting a response action should be included in the record file."

EPA also advises that in the event that the Natural Resource Trustee's damage assessment
and any ecological risk assessment performed for the CERCLA RI/FS differ or are otherwise
inconsistent, a document explaining the difference should be generated and placed in the record
file.

The administrative record established under Section 113(k) of CERCLA serves two primary
purposes. First, the basis for the response selection is set forth in the record, and under
CERCLA Section 113(j), judicial review of any issue concerning the adequacy of a response
selection is limited to the record. Second, CERCLA Section 113(k) requires that public
participate "in the development of the administrative record", upon which the selection of the
response action will be based. Without an opportunity for involvement of interested parties in
the development of the administrative record, persons challenging a response action may argue
that judicial review should not be limited to the record.

An Administrative Record compiled to support the basis of a response action should include
documents considered or relied on by DOE in making the response action decision for the site.
In general, these documents as those relied upon or comments which are solicited or received
from interested persons and the public. In particular, technical documents relating to the
ecological risk assessment, including laboratory and field study reports, reports by Natural
Resource Trustees, NRDAs, resource surveys and recommendations of the Trustees, which were
relied upon by DOE to make the response action decision for the site, must be included in the
Record.

All documents for which there is no question as to the relevance and non-privileged nature of
the information should be placed in the administrative record file, entered into the administrative
record index, and made available to the public as soon as possible after generation or receipt of
the documents (the administrative record must be a contemporaneous record according to the
principles established in EPA's interim Administrative Record guidance). Examples of documents
which contribute to the timely compiling of a contemporaneous record, include but are not
limited to the RI/FS work plan, summaries of quality assured data, the RI/FS (including the
ecological risk assessment) released for public comment, any comments received on the RI/FS,

nMemorandum from Assistant Administrator, Office of Solid Waste and Emergency Response, U.S.
Environmental Protection Agency, 'Interim Guidance on Adininistraiive Reran& for Selection of CERCLA
Respairm Actions"; OSWER Directive No. 9833.3; March 1, 1989;
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Figure 5-1
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and the Proposed Plan. These documents should be placed in the record file as soon as they are

generated or received. Frequently, these documents contain information on the natural resources
located on, or potentially impacted by the site.

In addition to the EPA interim guidance on Administrative Records, NCP section 300.810

provides information for determining what the contents of the Administrative Record should be.
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SUMMARY OF SECTION 5

DETERMINATIONS OF NATURAL RESOURCE TRUSTEES
ABOUT A DOE SITE MUST BE AVAILABLE TO THE PUBLIC
THROUGH THE ADMINISTRATIVE RECORD OF THE SITE

CORRESPONDENCE WITH NATURAL RESOURCE TRUSTEES
MUST ALSO BE FILED IN THE ADMINISTRATIVE RECORD
FOR AN ENVIRONMENTAL RESTORATION ACTION IF DOE
RE! JED ON THE CORRESPONDENCE TO MAKE A DECISION
ABOUT THE TAKING TEE AMON
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SECTION 6. RELEASE FROM NATURAL RESOURCE LIABILITY

When DOE is undertaking Environmental Restoration activities for a discharge of oil or
release or threatened release of a hazardous substance, the Department can expect that cognizant
Natural Resource Trustees whose trust resources may be potentially impacted by the discharge or
release, will be engaged in one or more of the following activities:

• performance of a Natural Resource Damage Assessment which can lead to
developing a claim against DOE for residual natural resource damages, which in
the case of State or Indian tribe trustees, may be brought in court;

• for State trustees, participation in negotiations of three-party agreement under
SARA 120 with DOE and EPA (States may choose to retain their full rights as
Natural Resource Trustees, even though they are a signatory to a "three-party
agreement". Although the States are not required to do so, release from natural
resource liability may still be issued by State trustees at or before signing a Record
of Decision (ROD).

• separate discussions with DOE to arrange response actions which DOE can take
to address the concerns of Natural Resource Trustees who are not signatories to a
"three-party agreement" but who nevertheless have potentially impacted trust
resources at stake.

Early consultation (e.g., during the scoping phase of RI/FS) with co-trustees has advantages
both for DOE and the co-trustees when DOE's remedial actions can address at least some, if not
all of the co-trustee's natural resource injury concerns. The advantage for the co-trustees is that
they can secure, through negotiations DOE, actions which they desire and which may relieve them
of expensive and time-consuming NRDA and litigation (in the case of non-federal trustees).
Trustees are empowered to issue a release from natural resource liability, i.e., a "Covenant Not
To Sue" by CERCLA section 122(j) and E.O. 12580.

Generally, the trustee's legal counsel would be consulted prior to the trustee issuing a
covenant. If DOE were ever called upon to issue a release to a responsible party who had
injured DOE's trust resources, the U.S. Department of Justice (DOJ) would become involved in
reviewing the matter. In the case of a State trustee, the State Attorney General's office would
likely handle the issuance to DOE of a state's release from liability.

The covenant is an appropriate incentive for DOE to seek an agreement with trustees to take
appropriate remedial or corrective actions prior to signing a Record of Decision (ROD) or other
types of enforceable agreements. Such an agreement will usually require DOE to take remedial
or corrective actions above and beyond what would be required by the regulatory agencies to
clean up existing contamination. For example, DOE could agree to provide requested additional
clean up of appropriate media (beyond the clean up required by the ROD), or could agree to
request regular appropriations to restore or purchase replacement habitat or other types of
resources which may have been injured. Such agreements to provide extra clean up services, or
to restore or purchase replacement resources would normally be in lieu of the trustee filing a
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Natural Resource Damage claim against DOE, and would not normally involve the transfer of
funds to the trustee for this purpose.

States do not automatically provide a "Covenant" or release from natural resource liability by
signing an agreement with DOE and EPA for response or corrective actions at a DOE facility, or
by being a party to a Consent Decree or court order. Trustees are not required to issue a release
from natural resource liability. However, it is in DOE's best interest to obtain a "Covenant" as
early as possible; likewise,providing a covenant could be quite beneficial to the state in terms of
the trustees obtaining desired actions from DOE in the short term, and without protracted
litigation.

Co-trustees may be reluctant to issue a release to DOE until they know what the remedy for
a site will be and what the "residual damages" are. A "Covenant" may be issued by co-trustees as
late as the Record of Decision stage in a CERCLA action, with the actions required of DOE
incorporated into the ROD. The covenant will be effective pending the performance of the
actions indicated in the ROD.

Obtaining a release from a federal co-trustee is less problematic for DOE, since federal
trustees can not sue other federal agencies (Doctrine of Unitary Executive). This does not mean
that it becomes unnecessary for DOE to address federal trustee's concerns or to take appropriate
actions to resolve federal trustee issues. The "citizen suit" provisions of CERCLA Section 310(a)
allow "any person" to sue DOE and other federal agencies who fail to implement their trustee
responsibilities (see "Duties and Authorities of DOE and Other Natural Resource Trustees" in
Section 3 of this guidance). Thus, there is a strong legal incentive to quickly resolve federal
trustee issues.



SUMMARY OF SECTION 6

o STATE AND INDIAN TRIBE CO.TRUSTEES ARE EMPOWERED
TO ISSUE A RELEASE FROM NATURAL RESOURCE
LIABILITY (A "COVENANT NOT TO SUE") TO DOE,
WHEN APPROPRIATE

COVENANT IS DISCRETIONARY AND COULD COMMIT DOE
TO TAKE ACTION BEYOND THOSE REQUIRED TO CLEAN
UP EXISTING CONTAMINATION

EARLY CONSULTATION VII TRUSTEES FACILITATES
NEGOTIATION OF COVENANT
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A-I

APPENDIX A-L SYNOPSIS OF NATURAL RESOURCE DAMAGE ASSESSMENT

PROCESS

(Chart 1 accompanies 43 CFR 1I. Narrative synopsis is excerpted from EPA's

reference manual: "CERCLA/SARA Environmental Review Manual". EPA Region IL

Office of Policy and Management. Environmental Impacts Branch. January, 1988).
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Chart I

!:atural Resource Oamaoe Assessment Process

Suboart B - PREASSESSMENT

Initiation of process
11.20: !lotification and

detection)

Decision on whether
emergency exists
(4 11.21: Emergency
restorations)

Emergency

Determination of
whether to proceed
with a damage assessment
(44 11.23-11.25: ?reassessment
screen)

Subpart C ASSESSENT PLAN

Planning for the assessment
(44 11.3)-11.32: Assessment Plan)

Decision on A or B
(4 11.33: Deciding between a

Type A or Type B assessment)

19

Potential Injury to
Resource. Suspected

CERCLA or CWA Source
Notification

Yes

Preassessment Screen

N0

End
Yes

Confirm presence in resource Not Confirmed

(Type B only)
(4 11.34: Confirmation of exposure)

End

Restoration costs or use
value (Type E only)
(4 11.35: Economic Methodology Determination)

Assessment Plan

Type A or Type B

Confirmation of Exposure

Economic Methodology
Determination

Type
B

(continued)

Type A
(Subpart t
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Chart I (continued)

Subpart E TYPE B ASSESSMENT 

Determine whether an injury

has occurred that is linked

to CERCLA or CWA release
(5 11.61: General)
(5 11.52: Injury definition)

(4 11.53: Pathway determination)
(5 11.54: Testing and sampling methods)

Review of planned methodologies,
especially Economic Methodology
Determination, in light of results
of Injury Determination phase

(5 11.32(f): Assessment Plan)

(from orevious page)

Injury Determination

Review
Assessment Plan

CERCLA or CIA Injur/
Not Confirmed

End

Quantification of effects

of discharge or release (5 11.70: General)

(5 11.71: Service reduction
quantification)

(4 11.72: Baseline service:;
determination)

(5 11.73: Resource recoverability analysis)

Estimate of diminution of value

or restoration or replacement costs

Quantification

(4 11.80: General)
(4 11.81: Restoration methodology)

(4 11.82: Restoration Methodology Plan)

(5 11.83: Use value methodologies)
(4 11.84: Implementation guidance)

Subpart F - POST-ASSESSMENT

(i 11.90: Report of Assessment)

(4 11.91: Demand)

(4 11.92: Restoration fund)

(4 11.93: Restoration Plan)

SLUNG CODE 43s0-10-C

Damage Determination

I  Report of Assessment 
i  Post-assessment  1



TRUSTEE ACTIONS

The following is a brief synopsis of the NRDA process as present-
ed in the August 1, 1986 NRDA regulations (Final Rule). It is
intenoed to foster EPA's understanding of the NRDA process and to
shed light on the trustees data needs for conducting NRDSs.

Preassessment Screen - The NRDA process begins with a Preassess-
ment Screen to determine whether the hazardous substance release
justi".es a NRDA. -his screen is viewed as a "desk too" review
of existing data with a minimal amount of field work and should
only take a few uays for the trustee(s) to complete.

A determination ts renuirpd upon completion of this screen. The
decision to proceed beyond this screen must be based upon preli-
minary findings that: the discharge or release was covered by
CERCLA/SARA, it could have resulted in some injury to the re-
source, the resource potentially injured and the extent of poten-
tial injury are of concern to the trustee, and the trustee has
reason to believe that the potential benefits outweigh the
potential costs of performing an assessment.

If the preassessment screen results in a determination that a
NRDA is appropriate, the next phase is to prepare an Assessment
Plan. However, if the preassessment screen results in a determi-
nation that a NRDA is not appropriate, no further assessment
actions are to be taken.

Assessment Plan - An Assessment Plan must be prepared for any
remenial action requiring a NRDA. The plan should include
documentation of all decisions made regarding the selection of
the methodology to be used for the NRDA. Methodologies are
discussed in subparts 0 and E of the Final Pule. The cost
methodology used may be an estimation of restoration/replacement
costs or diminution in use values. The Plan should ensure that
the costs incurred in conducting the NRDA are reasonable and that



the Assessment is conducted in a cost-effective manner. The
trustee should refer to the definitions stated in the Final Rule
for "reasohable costs" and "cost-effectiveness" when preparing
the Assessment Plan.

A confirmation of exposure must be conducted as part of the
Assessment Plan phase of this process. The confirmation of
exposure is the second screen in the assessment process. :t is
intended to ensure that the trustee has confirmed that the oil or
hazardous substance has actually come into contact with the re-
source. If the trustee cannot confirm that the oil or hazardous
substance has actually come into contact with the resource, no
further assessment actions are taken.

Injury Determination - An injury determination must be made as
the third screen of the NROA process. To assert a natural
resource damage claim, the trustee must establish that an injury
occurred and must link that injury to the aischarae or release.
Otherwise, no further assessment actions are to be taken and no
assessment costs will be recovered.

In addition to satisfying the injury determination, the pathway
of the discharged or released substance from the source to the
resource must be demonstrated. For example, biological resources
can carry the substance away from the site by either direct
physical contact or by exposing other organisms through the food
chain. Oil cr hazardous substances contained in ground water
resources may move to a lake or stream, thereby exposing biolo-
gical resources. The use of transport ana fate modeling in media
such as air or water may be useful in many situations for demon-
strating the pathway. In other situations, sampling may be
required. The Final Rule provides guidance on selecting, testing
and sampling methodologies for injury and pathway determinations.

EPA should coordinate its RI/FS with the trustee regarding the
injury and pathway determination as the required investigations
will be useful for both the RI/FS and NROA.

Review of the Assessment Plan - Upon completion of the Injury
Determination phase, the trustee must review the methodologies
selected in the Assessment Plan. This step allows the trustee to
refine the restoration or replacement alternatives and cost
estimates initially identified in the Assessment Plan phase in
order to select a cost-effective, feasible restoration or re-
placement alternative for comparison with diminution of use. The
distinction between restoration and replacement alternatives
will, in most cases, depend on the nature of the lost or dis-
rupted services previously provided by the resource.



Termination of Assessment or Selection of Further Methods - If an
injury, as aefinea in the Final -Rule, cannot Pe determined or
confirmed or cannot be linked to the discharge or release,
further assessment efforts should be terminated and the results
of the injury Determination phase documented irr the Assessment
Plan. If an injury determination has been made, methodologies
for the next two steps must be selected that are consistent with
the findings of the Injury Determination. :f the decision was
not previously made, the trustee must decide whether restoration
or replacement costs or a diminution of use values will form the
basis of the damage determination. The Final Rule provides that
when significant modifications occur to the Assessment Plan,
these modifications shall be made available far public review and
comment.

Quantification of Effects - Having established that the resource
mas injured by the cii7aTirge or release, the next step in the
'RDA process is to quantify the effects on the injured resource.

Because the purpose of the NPDA is to determine compensation for
injuries rather than a decision on the level of cleanup, this
step reauires ascertaining the baseline level of the services
provided by the resource prior to the discharge or release. The
baseline level of services is then compared to the existing level
of services, or the anticipated level of services upon the
completion of any response actions, to determine the residual
change resulting from the discharge or release. Services include
such ecological services as flood and erosion control, habitat,
and food chains as well as such human uses as recreation.

Again, coordination between EPA and the trustee at this phase in
the process will be useful for both the RI/FS and NRDA.

Damacie Determination - The next step of the process is applying
the methoa or' estimating the damages, using the costs of restora-
tion/replacement or the diminution of use values that were
determined in the Assessment Plan. It is important to distin-
guish "damages" from "injuries" in the NRDA process. Injuries
are situations of harm to natural resources, and damages are
financial compensations made to the trustees of these natural
resources for such harm. The final rule provides guidance on
applying these methods.

Report of Assessment - At the conclusion of either a Type A or a
Type 6 assessment, the trustee must document the results of the
process in a Report of Assessment. This documentation includes
the Preassessment Screen Determination and the Assessment Plan,
with all comments and responses. This document must be filed as
the Report of Assessment with a court or an administrative body
in case further legal action is necessary.



Post-Assessment - The final step of the NROA process involves the
establishment of an account into which all monies awaraed pur-
suant to section 107 of CERCLA/ SARA for compensation for ,njur-
ies must be placed. SARA requires that funds re-covered for
injuries must be retained by the trustee only for restoration,
rEhailitation, replacement, or the acauisiticn of the epuivaient
of the injured resource.
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(2) "Consolidate" means that a state
may meet statutory and regulatory re-
quirements by combining two or mare
plans into one document and that the
state can select the format, submission
date, and planning period for the con-
solidated plan.
(3) "Substitute" means that a state
may use a plan or other document
that it has developed for its own pur-
poses to meet Federal requirements.
(b) If not inconsistent with law, a

state may decide to try to simplify,
consolidate, or substitute Federally re-
quired state plans without prior ap-
proval by the Secretary.
Cc) The Secretary reviews each state

plan that a state has simplified, con-
solidated, or substituted and accepts
the plan only if its contents meet Fed-
eral requirements.

§ 9.13 May the Secretary waive any provi-
sion of these regulations?

In an emergency, the Secretary may
waive any provision of these regula-
tions.

PART 11-NATURAL RESOURCE
DAMAGE ASSESSMENTS

Subpart A-introduction

Sec.
11.10 Scope and applicability.
11.11 Purpose.
11.12 Biennial review of regulations.
11.13 Overview.
11.14 Definitions.
11.15 Actions against the responsible party

for damages.
11.16 Claims against the Hazardous Sub-

stance Response Trust Fund.
11.17 Compliance with applicable laws and

standards.
11.18 Incorporation by reference.

Subpart II-Pre ment Phase

11.20 Notification and detection.
11.21 Emergency restorations.
11.22 Sampling of potentially injured natu-

ral resources.
11.23 Preassessment screen-general.
11.24 Preassessment screen-information

on the site.
11.25 Preassessment screen-preliminary

identification of resources potentially at
risk.

Sec.
Subpart C-Assessment Plan Phase

11.30 Assessment Plan-general.
11.31 Assessment Plan-content.
11.32 Assessment Plan-development.
11.33 Assessment Plan-deciding between a

type A or type B assessment. [Reserved]
11.34 Assessment Plan-confirmation of

exposure.
11.35 Assessment Plan-Economic Method-

ology Determination.

Subpart D-Type A Assessments

11.40 Type A Assessments-general.

11.41 Coastal and marine environments.

Subpart E-Type 8 Assessments

11.60 Type B assessments-general.
11.61 Injury Determination phase-gener-

al.
11.62 Injury Determination phase-injury

definition.
11.63 Injury Determination phase-path-

way determination.
11.64 Injury Determination phase-testing

and sampling methods.
11.70 Quantification phase-general.
11.71 Quantification phase-service reduc-

tion quantification.
11.72 Quantification phase-baseline serv-

ices determination.
11.73 Quantification phase-resource reco-

verability analysis.
11.80 Damage Determination phase-gen-

eral.
11.81 Damage Determination phase-resto-

ration methodology.
11.82 Damage Determination phase-Res-

toration Methodology Plan.
11.83 Damage Determination phase-use

value methodologies.
11.84 Damage Determination phase-im-

plementation guidance.

Subpart F--Post-Assessment Phase

11.90 Post-assessment phase-Report of
Assessment.

11.91 Post-assessment phase-demand.
11.92 Post-assessment phase-restoration

account.
11.93 Post-assessment phase-Restoration

Plan.

APPENDIX I TO PART 11-mr7Hons POR EST/-
MATING THE AREAS OF GROUND WATER AND
SURFACE WATER EXPOSURE DURING THE
PrigAssEssarctrr SCREEN

Arrnararv: 42 U.S.C. 9651(c).

Soong: 51 FR 27725, Aug. 1, 1986, unless
otherwise noted.
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Subpart A-Introduction

611.10 Scope and applicability.

The Comprehensive Environmental
Response, Compensation, and Liability
Act of 1980 (CERCLA), 42 U.S.C. 9601-
9657, and the Clean Water Act (CWA),
33 U.S.C. 1251-1376. provide that Fed-
eral and State agencies who are au-
thorized to act as trustees of natural
resources may assess damages to natu-
ral resources resulting from a dis-
charge of oil or a release of a hazard-
ous substance covered under CERCLA
or the CWA and may seek to recover
those damages. This part supplements
the procedures established under the
National Oil and Hazardous Sub-
stances Pollution Contingency Plan
(NCP), 40 CFR Part 300, for the iden-
tification, investigation, study, and re-
sponse to a discharge of oil or release
of a hazardous substance, and it pro-
vides a procedure by which a Federal
or State agency acting as trustee can
determine compensation for injuries
to natural resources that have not
been nor are expected to be addressed
by response actions conducted pursu-
ant to the NCP. The assessment proce-
dures set forth in this part are not
mandatory. However, they must be
used by Federal officials acting as
trustees in order to obtain the rebutta-
ble presumption contained in section
111(h) of CERCLA. This part applies
to assessments initiated after Septem-
ber 2, 1986.

S11.11 Purpose.

The purpose of this part is to pro-
vide standardized and cost-effective
procedures for assessing natural re-
source damages. The results of an as-
sessment performed by a Federal offi-
cial according to these procedures
shall be accorded the evidentiary
status of a rebuttable presumption as
provided in section 111(h) of CERCLA.

611.12 Biennial review of regulations.

The regulations and procedures in-
cluded within this part shall be re-
viewed and revised as appropriate 2
years from the effective date of these
rules and every second anniversary
thereafter.

1111.13 Overview.

(a) Purpose. The process established
by this part uses a planned and phased
approach to the assessment of natural
resource damages. This approach is
designed to ensure that all procedures
used in an assessment, performed pur-
suant to this part, are appropriate,
necessary, and sufficient to assess
damages for injuries to natural re-
sources.
(b) Preassessment phase. Subpart B

of this part, the preassessment phase,
provides for notification, coordination,
and emergency activities, if necessary,
and includes the preassessment screen.
The preassessment screen is meant to
be a rapid review of readily available
information that allows the author-
ized official to make an early decision
on whether a natural resource damage
assessment can and should be per-
formed.
(c) Assessment Plan phase. If the au-

thorized official decides to perform an
assessment, an Assessment Plan, as de-
scribed in Subpart C of this part, is
prepared. The Assessment Plan en-
sures that the assessment is performed
in a planned and systematic manner
and that the methodologies chosen
demonstrate reasonable cost.
(d) Type A assessments. The simpli-

fied assessments provided for in sec-
tion 301(c)(2)(A) of CERCLA are per-
formed using the standard procedures
specified in Subpart D of this part.
(e) Type B assessments. Subpart E of

this part covers the assessments pro-
vided for in section 301(c)(2)(B) of
CERCLA. The process for implement-
ing type B assessments has been divid-
ed into the following three phases.
(1) Injury Determination phase. The

purpose of this phase is to establish
that one or more natural resources
have been injured as a result of the
discharge of oil or release of a hazard-
ous substance. The sections of Subpart
E comprising the Injury Determina-
tion phase include definitions of
injury, guidance on determining path-
ways, and testing and sampling meth-
ods. These methods are to be used to
determine both the pathways through
which resources have been exposed to
oil or a hazardous substance and this
nature of the injury.
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(2) Quantification phase. The pur-
pose of this phase Is to establish the
extent of the injury to the resource In
terms of the loss of services that the
Injured resource would have provided
had the discharge or release not oc-
curred. The sections of Subpart E
comprising the Quantification phase
include methods for establishing base-
line conditions, estimating recovery
periods, and measuring the degree of
service reduction stemming from an
injury to a natural resource.
(3) Damage Determination phase.

The purpose of this phase is to estab-
lish the appropriate compensation ex-
pressed as a dollar amount for the in-
juries established in the Injury Deter-
mination phase and measured in the
Quantification phase. The sections of
Subpart E comprising the Damage De-
termination phase include guidance on
acceptable economic methodologies
for estimating compensation based on:
the costs of restoration or replace-
ment; or a diminution of use value.
(f) Post-assessment phase.. Subpart F

of this part includes requirements to
be met after the assessment is com-
plete. The Report of Assessment con-
tains the results of the assessment,
and documents that the assessment
has been carried out according to this
rule. Other post-assessment require-
ments delineate the manner in which
the demand for a sum certain shall be
presented to a responsible party and
the steps to be taken when sums are
awarded as damages.

911.14 Definitions.

Terms not defined in this section
have the meaning given by CERCLA
or the CWA. As used in this part, the
phrase:
(a) "Acquisition of the equivalent"

or "replacement" means the substitu-
tion for an injured resource with a re-
source that provides the same or sub-
stantially similar services, when such
substitutions are in addition to any
substitutions made or anticipated as
part of response actions and when
such substitutions exceed the level of
response actions determined appropri-
ate to the site pursuant to the NCP, 40
CFR 300.65 and 300.68.
(b) "Air" or "air resources" means

those naturally occurring constituents

of the atmosphere, including those
gases essential fur human, plant, and
animal life.
(c) "Assessment area" means the

area or areas within which natural re-
sources have been affected directly or,
indirectly by the discharge of oil or re-
lease of a hazardous substance and
that serves as the geographic basis for
the injury assessment.
OM "Authorized official" means the

Federal or State official to whom is
delegated the authority to act on
behalf of the Federal or State agency
acting as trustee to perform a natural
resource damage assessment. As used
in this part, authorized official is
equivalent to the phrase "authorized
official or lead authorized official," as
appropriate.
(e) "Baseline" means the condition

or conditions that would have existed
at the assessment area had the dis-
charge of oil or release of the hazard-
ous substance under investigation not
occurred.
(f) "Biological resources" means

those natural resources referred to in
section 101( le) of CERCLA as fish and
wildlife and other biota. Fish and wild-
life include marine and freshwater
aquatic and terrestrial species; game,
nongame, and commercial species; and
threatened, endangered, and State
sensitive species. Other biota encom-
pass shellfish, terrestrial and aquatic
plants, and other living organisms not
otherwise listed In this definition.
(g) "CERCLA" means the Compre-

hensive Environmental Response,
Compensation, and Liability Act of
1980, 42 U.S.C. 9601 et seq.
ail "Committed use" means either: a

current public use; or a planned public
use of a natural resource for which
there is a documented legal, adminis-
trative, budgetary, or financial com-
mitment established before the dis-
charge of oil or release of a hazardous
substance is detected.
(i) "Control area" or "control re-

source" means an area or resource un-
affected by the discharge of oil or re-
lease of the hazardous substance
under investigation. A control area or
resource is selected for its comparabil-
ity to the assessment area or resource
and may be used for establishing the
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baseline cunditioli arid fur comparison
to injured resources.
(j) "Cost-effective" or "cost-effec-

tiveness" means that when two or
more activities provide the same or a
similar level of benefits, the least
costly activity providing that level of
benefits will be selected.
(k) "CWA" means the Clean Water

Act, as amended, 33 U.S.C. 1251 et seq.,
also referred to as the Federal Water
Pollution Control Act..
(I) "Damages" means the amount of
money sought by the Federal or State
agency acting as trustee as compensa-
tion for injury, destruction, or loss of
natural resources as set forth in sec-
tion 107(a) or 111(b) of CERCLA.
(m) "Destruction" means the total
and irreversible loss of a natural re-
source.
In) "Discharge" means a discharge

of oil as defined in section 311(a)(2) of
the CWA, as amended, and includes,
but is not limited to. any spilling, leak-
ing, pumping, pouring, emitting, emp-
tying, or dumping of oil.
(o) "Drinking water supply" means
any raw or finished water source that
is or may be used by a public water
system, as defined In the SDWA, or as
drinking water by one or more individ-
uals.
(p1 "EPA" means the U.S. Environ-
mental Protection Agency.
(q) "Exposed to" or "exposure of"
means that all or part of a natural re-
source is, or has been. In physical con-
tact with oil or a hazardous substance,
or with media containing oil or a haz-
ardous substance.
(r) "Fund" means the Hazardous

Substance Response Trust Fund estab-
lished under section 221 of CERCLA.
(s) "Geologic resources" means those

elements of the Earth's crust such as
soils, sediments, rocks, and minerals,
Including petroleum and natural gas,
that are not inchided In the defini-
tions of ground and surface water re-
sources.
(t) "Ground water resources" means

water In a saturated zone or stratum
beneath the surface of land or water
and the rocks or sediments through
which ground water moves. It Includes
ground water resources that meet the
definition of drinking water supplies,

(u) "Hazardous substance" imam,: a
hazardous substance as defined in see.
lion 101(14) of CERCLA.
Iv) "Injury" means a measurable ad

verse change, either long- or short-
term. in the chemical or physical qual-
ity or the viability of a natural re-
source resulting either directly or indi-
rectly from exposure to a discharge of
oil or release of a hazardous substance,
or exposure to a product of reactions
resulting from the discharge of oil or
release of a hazardous substance. As
used in this part, Injury encompasses
the phrases "injury," "destruction,"
and "loss." Injury definitions applica-
ble to specific resources are provided
in 11.82 of this part.
(ar) "Lead authorized official" means

a Federal or State official authorized
to act on behalf of all affected Federal
or State agencies acting as trustees
where there are multiple agencies af-
fected because of coexisting or contig-
uous natural resources or concurrent
jurisdiction.
(x) "Loss" means a measurable ad-

verse reduction of a chemical or physi-
cal quality or viability of a natural re-
source.
(y) "Natural Contingency Plan" or

"NCP" means the National Oil and
Hazardous Substances Contingency
Plan and revisions promulgated by
EPA, pursuant to section 105 of
CERCLA and codified In 40 CFR Part
300.
(z) "Natural resources" or "re-

sources" means land, fish, wildlife.
biota, air, water, ground water, drink-
ing water supplies, and other such re-
sources belonging to, managed by,
held in trust by, appertaining to, or
otherwise controlled by the United
States (Including the resources of the
fishery conservation zone established
by the Magnuson Fishery Conserva-
tion and Management Act of 1976).
any State or local government, or any
foreign government. These natural re-
sources have been categorized into the
following five groups: surface water re-
sources, ground water resources, air
resources, geologic resources, and bio-
logical resources.
(an) "Natural resource damage as-

sessment" or "assessment" means the
process of collecting, compiling, and
analyzing information, statistics, or

I 71
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data through prescribed methodolo-
gies to determine damages for Injuries
to natural resources as set forth in
this part.
(bb) "011" means oil as defined in

section 311(a)(1) of the CWA, as
amended, of any kind or in any form,
including, but not limited to, petrole-
um, fuel oil, sludge, oil refuse, and oil
mixed with wastes other than dredged
spoil.
(cc) "On-Scene Coordinator" or

"OSC" means the On-Scene Coordina-
tor as defined in the NCP, 40 CFR
300.6.
(dd) "Pathway" means the route or
medium through which oil or a haz-
ardous substance is or was transported
from the source of the discharge or re-
lease to the injured resource.
(ee) "Reasonable cost" means the

amount that may be recovered for the
cost of performing a damage assess-
ment. Costs are reasonable when: the
Injury Determination, Quantification,
and Damage Determination phases
have a well-defined relationship to one
another and are coordinated; the an-
ticipated increment of extra benefits
in terms of the precision or accuracy
of estimates obtained by using a more
costly injury, quantification, or
damage determination methodology
are greater than the anticipated Incre-
ment of extra costs of that methodolo-
gy; and the anticipated cost of the as-
sessment is expected to be less than
the anticipated damage amount deter-
mined in the Injury, Quantification,
and Damage Determination phases.
(ff) "Rebuttable presumption"

means the procedural device provided
by section 111(h) of CERCLA describ-
ing the evidentiary weight that a
court, or EPA In a claim against the
Fund, is required to give a damage as-
sessment performed by a Federal
agency acting as trustee In accordance
with the regulations provided In this
part.
(gg) "Recovery period" means either

the longest length of time required to
return the services of the injured re-
source to their baseline co► riition, or a
lesser period of time selected by the
authorized official and documented in
the Assessment Plan.

1 17

"Release" means a release of a
hazardous substance as defined in sec-
lion 101(22) of CERCLA.
(ii) "Replacement" or "acquisition of

the equivalent" means the subatltur
lion for an Injured resource with a re-
source that provides the same or sub-
stantially similar services, when such
substitutions are in addition to any
substitutions made or anticipated as
part of response actions and when
sach substitutions exceed the level of
response actions determined appropri.
ate to the site pursuant to the NCP, 40
CFR 300.65 and 300.68.
(JP) "-Response" means remove, re-

moval, remedy, or remedial actions as
those phrases are defined In sections
101(23) and 101(24) of CERCLA.
(kk) "Responsible party or parties"

and "potentially responsible party or
parties" means a person or persons de-
setibed In or potentially described in
one or more of the categories set forth
In section 107(a) of CERCLA.
(li) "Restoration" or "rehabilitation"

means actions undertaken to return
an Injured resource to its baseline con-
dition, as measured in terms of the in-
jured resource's physical, chemical, or
biological properties or the services it
previously provided, when such ac-
tions are in addition to response ac•
tions completed or anticipated, and
when such actions exceed the level of
response actions determined appropri-
ate to the site pursuant to the NC?, 40
CFR 300.65 and 300.68.
(mm) "SDWA" means the Safe

Drinking Water Act, 42 U.S.C. 300(-
300j-10.
(nn) "Services" means the physical

and biological functions performed by
the resource including the human uses
of those functions. These services are
the result of the physical, chemical, or
biological quality of the resource.
too) "Site" means an area or loca-

tion, for purposes of response actions
under the NCP, at which oil or hazard-
ous substances have been stored, treat-
ed, discharged, released, disposed,
placed, or otherwise came to be locat-
ed.
(pp) "Surface water resources"
means the waters of the United States,
Including the sediments suspended In
water or tying on the bank, bed, or
shoreline and sediments in or trans-
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ported tiuouglh coastal and marine
areas. This term does not include
ground water or water or sediments in
ponds, lakes, or reserviors designed for
waste treatment under the Resource
Conservation and Recovery Act of
1970 (RCRA), 42 U.S.C. 6901-6987 or
the CWA, and applicable regulations.
(qq) "Technical feasibility" or "tech-

nically feasible" means that the tech-
nology and management skills neces-
sary to Implement an Assessment Plan
or Restoration Methodology Plan are
well known and that each element of
the plan has a reasonable chance of
successful completion in an acceptable
period of time.
(rr) "Trustee" means any Federal

natural resources management agency
designated in the NCP, 40 CFR Sub-
part CI, and any State agency that
may prosecute claims for damages
under section 107(f) or 111(b) of
CERCLA.
(ss) "Type A assessment" means

standard procedures for simplified as-
sessments requiring minimal field ob-
servation to determine damages as
specified in section 301(c)(2)(A) of
CERCLA.
(tt) "Type B assessment" means al-

ternative methodologies for conduct-
ing assessments in individual cases to
determine the type and extent of
short- and long-term injury and dam-
ages, as specified in section
301(c)(2)(B) of CERCLA.

111.16 Actions against the responsible
party for damages.

(a) In an action filed pursuant to
section 107(f) of CERCLA or section
311(f) (4) and (5) of the CWA. a Feder-
al or State agency acting as a trustee
who has performed an assessment in
accordance with this rule may recover:
(1) Damages as determined in ac-

cordance with:
(I) Subpart D; or
(II) As determined in accordance

with 1111.80 through 11.84 of this
part and calculated based on Injuries
occurring from the onset of the dis-
charge or release through the recov-
ery period, less any mitigation of those
Injuries by response actions taken or
anticipated, plus any increase in inju-
ries that are reasonably unavoidable

RS a result of response actions taken or
anticipated;
(iii) The determination of damages

for injuries to natural resources under
this part shall be based entirely on
either paragraph (aX1XI) or (a)(1)(11)
of this section. Nothing in this Part
precludes the determination of dam-
ages for injuries to separate natural
resources resulting from a single dis-
charge or release using procedures
provided for in either paragraph
(a)(1)(1) or (a)(1)(II I of this section, so
long as such determination does not
result in double counting of damages.
(2) The costs of emergency restora-

tion efforts under 1 11.21 of this part;
and
(3) The reasonable am- necessary

costs of the assessment, to include:
(i) The cost of performing the press-

sessment and Assessment Plan phases
and the methodologies provided in
Subpart D or E of this part; and
(ii) Administrative costs and ex-

penses necessary for, and incidental
to, the assessment. assessment and res-
toration planning, and any restoration
or replacement undertaken.
(b) The determination of the

damage amount shall consider any ap-
plicable limitations provided for in sec-
tion 107(c) of CERCLA.
(c) Where an assessment determines

that there is, in fact, no injury, as de-
fined in 1 11.62 of this part, the Feder-
al or State agency acting as trustee
may not recover assessment costs.

(51 FR 27725, Aug 1, 1986. as amended at 52
FR 9095, Mar. 20, 19871

1 11.16 Claims against the Hazardous Sub-
stance Response Trust Fund.

Claims against the Fund shall be
filed in accordance with the Natural
Resource Claims Procedures, 40 CFR
Part 306.

011.17 Compliance with applicable laws
and standards.

(a) Worker health and safely. All
worker health and safety consider-
ations specified in the NCP, 40 CFR
300.38, shall be observed, except that
requirements applying to response ac-
tions shall be taken to apply to the as-
sessment process.
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(b) Resource protection. Before
taking any actions under this part,
particularly before taking samples or
making determinations of restoration
or replacement, compliance is required
with any applicable statutory consul-
tation or review requirements, such as
the Endangered Species Act; the Mi-
gratory Bird Treaty Act; the Marine
Protection, Research. and Sanctuaries
Act; and the Marine Mammal Protec-
tion Act, that may govern the taking
of samples or in other ways restrict al-
ternative management actions.

1111.18 Incorporation by reference.

(a) The following publications or
portions of publications are incorpo-
rated by reference:
(1) Part II only (Fish-Kill Counting

Guidelines) of "Monetary Values of
Freshwater Fish and Fish-Kill Guide-
lines," American Fisheries Society
Special Publication Number 13, 1982;
available for purchase from the Amer-
ican Fisheries Society, 6410 Grosvenor
Lane, Bethesda, MD 20814, ph: (301)
897-8818. Reference is made to this
publication in if 11.82(fX4)(1)(B) and
11.71(1)(5XiiiXA) of this part.
(2) Appendix 1 (Travel Cost
Method), Appendix 2 (Contingent
Valuation (Survey) Methods), and Ap-
pendix 3 (Unit Day Value Method)
only of Section VIII of "National Eco-
nomic Development (NED) Benefit
Evaluation Procedures" (Procedures),
which is Chapter II of Economic and
Environmental Principles and Guide-
lines for Water and Related Land Re-
sources Implementation Studies, U.S.
Department of the Interior, Water Re-
sources Council, Washington, DC,
1984. DOI/WRC/-84/01; available for
purchase from the National Technical
Information Service (NT'S), 5285 Port
Royal Road, Springfield, VA 22181; PH
No. 84-199-405; ph: (703) 487-4850.
Reference is made to this publication
in 1 11.83(aR3) of this part.
(3) "Uniform Appraisal Standards

for Federal Land Acquisition" (Uni-
form Appraisal Standards), Interagen-
cy Land Acquisition Conference,
Washington, DC, 1973; available for
purchase from the Superintendent of
Documents, U.S. Government Printing
Office, Washington, DC 20402; Stock
Number 052-059-00002-0; ph: (202)
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783-3238. Reference is made to this
publication in 11.83(cS2)(1) of this
part.
(4) Volume I and Appendices A-H of
Volume II of "Measuring Damages to
Coastal and Marine Natural Re-
sources: Concepts and Data Relevant
to CERCLA Type A Damage Assess-
ments" (NRDAM/CME technical doc-
ument), prepared for the U.S. Depart-
ment of the Interior by Economics
Analysis, Inc., Wakefield. RI, and Ap-
plied Sciences Associates, Narragan-
sett, RI, DOI 14-01-0001-85 C-20, Jan-
uary 1987, available from CERCLA
301 Project, Room 4354, Department
of the Interior, 1801 "C" St. NW,
Washington. DC 20240, until June 2,
1987, after which this document will
be available through the National
Technical Information Service, 5285
Port Royal Road, Springfield, VA
22181; P587-142485; ph: (703) 487-
4850. Reference Is made to this publi-
cation In 1111.33(b)(1) (I), (11), (vi),
and (x1), 11.41(a)(1). (c)(1)(i), and
(g)(1 Xi) of this part.
(b) The publications or portions of

publicktions listed in paragraph (a) of
this section are available for inspec-
tion at the Office of the Federal Reg-
ister, 1100 L Street. NW., Washington,
DC 20408. These incorporations by
reference were approved by the Direc-
tor of the Federal Register In accord-
ance with 5 U.S.C. 552(a). These mate-
rials are incorporated as they exist on
the date of the approval and a notice
of any change In these materials will
be published in the FEDERAL REGISTER.

151 PR 27725, Aug. 1. 1980, as amended at 52
FR 9095, Mar. 20. 19871

9 11.19 Information collection.

The information collecilezrequire-
ment contained in 11.41(c) of this
part has been approved by the Office
of Management and Budget under 44
U.S.C. 3501 et seq. and assigned clear-
ance number 1084-0025. The informa-
tion is being collected to perform a
natural resource damage assessment
under Subpart D. The information
will be used to complete the Assess-
ment Plan for the Subpart D damage
assessment_ Response is required to
obtain the benefit of the rebuttable
presumption.

Write or bin ircratary or rho Worm(

(52 PR 9095, Mar, 20. 19871

Subpart II—Preassesement Phase

1 1110 Notification and detection.

(a) NCP responses. The NCP at 40
CFR 300.52(d) and 300.84(d) provides
for the OSC or lead agency to notify
the Federal or State agency acting as
trustee when natural resources have
been or are likely to be injured by a
discharge of oil or a release of a haz-
ardous substance being Investigated
under the NC?.
(b) Previously unreported discharges

or releases. If a Federal or State
agency acting as trustee identifies or is
informed of apparent injuries to natu-
ral resources that appear to be a result
of a previously unidentified or unre-
ported discharge of oil or release of a
hazardous substance, he should first
make reasonable efforts to determine
whether a discharge or release has
taken place. In the case of a discharge
or release not yet reported or being in-
vestigated under the NCP, the Federal
or State agency acting as trustee shall
report that discharge or release to the
appropriate authority as designated in
the NCP. 40 CFR 300.51(b) and
300.83(b).
(c) Identification of co-trustees. The

Federal or State agency acting as
trustee should assist the OSC or lead
agency, as needed. In identifying other
Federal or State agencies whose re-
sources may be affected as a result of
shared responsibility for the resources
and who should be notified.

I 11.21 Emergency restorations.

(a) Reporting requirements and defi-
nition. (1) In the event of a natural re-
source emergency. the Federal or
State agency acting as trustee shall
contact the National Response Center
(800/424-8802) to report the actual or
threatened discharge or release and to
request that an immediate response
action be taken.
(2) An emergency is any situation re-

lated to a discharge or release requir-
ing immediate action to avoid an irre-
versible loss of natural resources or to
prevent or reduce any continuing
danger to natural resources, or a situa-
tion in which there is a similar need
for emergency actloyi.

(b) Emergency actions. It no immedi-
ate response actions are taken at the
site of the discharge or release by the
EPA or the U.S. Coast Guard within
the time that the Federal or State
agency acting as trustee determines is
reasonably necessary, or if such ac-
tions are insufficient, the Federal or
State agency acting as trustee should
exercise any existing authority it may
have to take on-site response actions_
The Federal or State agency acting as
trustee shall determine whether the
potentially responsible party, if his
Identity is known, is taking or will take
any response action. If no on-site re-
sponse actions are taken, the Federal
or State agency acting as trustee may
undertake limited off-site restoration
action consistent with their existing
authorities to the extent necessary to
prevent or reduce the immediate mi-
gration of the oil or hazardous sub-
stance onto or into the resource for
which the Federal or State agency
may assert trusteeship.
(c) Limitations on emergency ac-

lions. The Federal or State agency
acting as trustee may undertake only
those actions necessary to abate the
emergency situation. The normal pro-
cedures provided in this part must be
followed before any additional restora-
tion actions other than those neces-
sary to abate the emergency situation
are undertaken. The burden of prov-
ing that emergency restoration was re-
quired and that restoration costs were
reasonable and necessary based on in-
formation available at the time rests
with the Federal or State agency
acting as trustee.

1 I I.Z2 Sampling of potentially injured
natural resources.

(a) General limitations. Until the
authorized official has made the deter-
mination required in 111.23 of this
part to proceed with an assessment,
field sampling of natural resources
should be limited to the conditions
Identified in this section. All sampling
and field work shall be subject to the
provisions of § 11.17 of this part con-
cerning safety and applicability of re-
source protection statutes.
(b) Early sampling and data collec-

tion. Field samples may be collected or

1'7G
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site visits may be made before com-
pleting the preassessment screen to
preserve data and materials that are
likely to be lost if not collected at that
time and that will be necessary to the
natural resource damage assessment.
Field sampling and data collection at
this stage should be coordinated with
the lead agency under the NCP to
minimize duplication of sampling and
data collection efforts. Such field sam-
pling and data collection should be
limited to:
(1) Samples necessary to preserve

perishable materials considered likely
to have been affected by, and contain
evidence of, the oil or hazardous sub-
stance. These samples generally will
be biological materials that are either
dead or visibly injured and that evi-
dence suggests have been injured by
oil or a hazardous substance;
(2) Samples of other ephemeral con-

ditions or material, such as surface
water or soil containing or likely to
contain oil or a hazardous substance,
where those samples may be necessary
for identification and for measure-
ment of concentrations, and where
necessary samples may be lost because
of factors such as dilution, movement,
decomposition, or leaching if not
taken immediately; and
(3) Counts of dead or visibly injured

organisms, which may not be possible
to take if delayed because of factors
such as decomposition, scavengers, or
water movement. Such counts shall be
subject to the provisions of

11.71(1)(5)(111) of this part.

1111.23 Preassessment screen—general.

(a) Requirement Before beginning
any assessment efforts under this
part, except as provided for under the
emergency restoration provisions of
11.21 of this part, the authorized of-

ficial shall complete a preassessment
screen and make a determination as to
whether an assessment under this part
shall be carried out.
(b) Purpose. The purpose of the

preassessment screen is to provide a
rapid review of readily available infor-
mation that focuses on resources for
which the Federal or State agency
may assert trusteeship under section
107(f) of CERCLA, This review should
ensure that there is a reasonable prob-

4,1 Lett Subtitle 10-1-e# knition)

ability of making a successful claim
before monies and efforts are expend-
ed in carrying out an assessment.
(c) Determination. When the au-

thorized official has decided to pro-
ceed with an assessment under this
part. the authorized official shall doc-
ument the decision in terms of the cri-
teria provided in paragraph (e) of this
section in a Preassessment Screen De-
termination. This Preassessment
Screen Determination shall be includ-
ed in the Report of Assessment de-
scribed In § 11.90 of this part.
(ci) Content. 'I'he preassessment

screen shall be conducted in accord-
ance with the guidance provided in
this section and in § 11.24—Preassess-
ment screen—Information on the site
and 11.25—Preassessment screen--
preliminary identification of resources
potentially at risk, of this part.
(e) Criteria. Based on information

gathered pursuant to the prea.ssesi-
ment screen and on information gath-
ered pursuant to the NCP, the author-
ized official shall make a preliminary
determination that all of the following
criteria are met before proceeding
with an assessment:
(1) A discharge of oil or a release of

a hazardous substance has occurred;
(2) Natural resources for which the

Federal or State agency may assert
trusteeship under CERCLA have been
or are likely to have been adversely af-
fected by the discharge or release;
(3) The quantity and concentration

of the discharged oil or released haz-
ardous substance is sufficient to po-
tentially cause injury. as that term Is
used in this part, to those natural re-
sources;
(4) Data sufficient to pursue an as-

sessment are readily available or likely
to be obtained at reasonable cost; and
(5) Response actions, if any, carried

out or planned do not or will not suffi-
ciently remedy the injury to natural
resources without further action.
(f) Coordination. (1) In a situation

where response activity is planned or
underway at a particular site, assess-
ment activity shall be coordinated
with the lead agency consistent with
the NCP. 90 CFR 300.33(1)).
(2) Whenever, as part of a response

action under the NCR, a preliminary
assessment, 40 CFR 300.52 and 300.64,
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or an OSC Remo t. 40 CFR 300.40. is to
be. or has been. prepared for Ike site,
the authorized official should consult
with the lead agency under the NCP,
as necessary, and to the extent possi-
ble use information or materials gath-
ered for the preliminary assessment or
OSC Report, unless doing so would un-
necessarily delay the preassessment
screen.
(3) Where a preliminary assessment

or an OSC Report does not exist or
does not contain the information de-
scribed in this section, that additional
information may be gathered.
{4) If the Federal or State agency

acting as trustee already has a process
similar to the preassessment screen,
and the requirements of the preassess-
ment screen can be satisfied by that
process, the processes may be com-
bined to avoid duplication.
(g) Preassessment phase costs. (1)
The following categories of reasonable
and necessary costs may be incurred in
the preassessmenl phase of the
damage assessment:
(1) Release detection and identifica-

tion costs;
(ii) Trustee identification and notifi-

cation costs;
(Ili) Potentially injured resource.

identification costs;
(iv) Initial sampling, data collection,

and evaluation costs;
(v) Site characterization and preas-

sessment screen costs; and
(v1) Any other preassessrnent costs

for activities authorized by §4 11.20
through 11.25 of this part.
(2) The reasonable and necessary

costs for these categories shall be lim-
ited to those costs incurred by the au-
thorized official for, and specifically
allocable to, site-specific efforts taken
during the preassessment phase for as-
sessment of damages to natural re-
sources for which the agency is acting
as trustee. Such costs shall be support-
ed by appropriate records and docu-
mentation and shalt not reflect regu-
lar activities performed by the agency
in management of the natural re-
source. Activities undertaken as part
of tt 4 preassessment phase shall be
Lake(, in a manlier That Is cost-effec-
tive, as that phrase is used ill this part.

§ 11.24

it 11.24 l'rekusessmeni sereen—mturnot-
lion on the site.

(a) Information on the site and on
the discharge or release. The author.
!zed official shall obtain and review
readily available information concern-
ing:
(I) The time, quantity, duration, and

frequency of the discharge or release;
(2) The name of the hazardous sub-

stance, as provided for in Table 302.4--
List of Hazardous Substances and Re-
portable Quantities. 40 CFR 302.4;
(3) The history of the current and

past use of the site identified as the
source of the discharge of oil or re-
lease of a hazardous substance;
(4) Relevant operations ()mitring at

or near the site;
(5) Additional oil or hazardous sub-

stances potentially discharged or re-
leased from the site; and
(6) Potentially responsible parties.
(b) Damages excluded from liability
under CERCLA. (1) The authorized of-
ficial shall determine whether the
damages:
(i) Resulting from the discharge or

release were specifically identified as
an irreversible and irretrievable corn-
niitment of natural resources in an en-
vironmental impact statement or
other comparable environmental anal-
ysis, that the decision to grant the
permit or license authorizes such com-
mitment of natural resources, and
that the facility or project was other-
wise operating within the terms of its
permit or license; or
(II) And the release of a hazardous

substance from which such damages
resulted have occurred wholly before
enactment of CERCLA; or
MO Resulted from the application of

a pesticide product registered under
the Federal Insecticide, Fungicide, and
Rodenticide Act, 7 U.S C. 135-135k; or
(iv) Resulted from any other federal-

ly permitted release, as defined in sec.
lion 101(10) of CERCI.A.
(2) An assessment under this part

shall not be continued for potential in-
juries meeting one or more of the cri-
teria described in paragraph (b)ll ) of
this section, which are exceptions to li-
ability provided in sections 107 (0, 0).
and (J) of CERCLA.
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(c) Damages excluded from liability
under the CWA. (11 The authorized of-
ficial shall determine whether the dis-
charge meets one or more of the ex-
clusions provided in section 311 (a)(2)
or (b)(3) of the CWA.
(2) An assessment under this part

shall not be continued for potential in-
juries from discharges meeting one or
more of the CWA exclusions provided
for in paragraph (c)(I) of this section.

131 FR 27725. Aug 1. 1986. and 52 FR 9095.
Mar. 20 19871

II 11.25 Preassesement screen—prelimi-
nary identification of resources poten-
tially at risk.

(a) Preliminary identification of
pathways (1) The authorized official
shall make a preliminary identifica-
tion of potential exposure pathways to
facilitate identification of resources at
risk.
(2) Factors to be considered In this

determination should Include, as ap-
propriate, the circumstances of the
discharge or release, the characteris-
tics of the terrain or body of water in-
volved, weather conditions, and the
known physical, chemical, and toxico-
logical properties of the oil or hazard-
ous substance.
(3) Pathways to be considered shall

include, as appropriate, direct contact,
surface water, ground water, air, food
chains, and particulate movement.
(b) Exposed areas. An estimate of

areas where exposure or effects may
have occurred or are likely to occur
shall be made. This estimate shall
Identify:
(1) Areas where it has been or can be

observed that the oil or hazardous
substance has spread;
(2) Areas to which the oil or hazard-

ous substance has likely spread
through pathways; and
(3) Areas of indirect effect, where no

oil or hazardous substance has spread.
but where biological populations may
have been affected as a result of ani-
mals moving into or through the site.
(c) Exposed water estimates. The

area of ground water or surface water
that may be or has been exposed may
be estimated by using the methods de-
scribed in Appendix I of this part.
(d) Estimates cif concentrations. An

estimate of the concentrations of oil

•
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or a hazardous substance In those
areas of potential exposure shall be
developed.
(e) Potentially affected resources. (1)

Based upon the estimate of the areas
of potential exposure, and the esti-
mate of concentrations In those areas,
the authorized official shall identify
natural resources for which he may
assert trusteeship that are potentially
affected by the discharge or release.
This preliminary identification should
be used to direct further Investiga-
tions, but it is not intended to pre-
clude consideration of other resources
later found to be affected.
(2) A preliminary estimate, based on

information readily available from re-
source managers, of the services of the
resources identified as potentially af-
fected shall be made. This estimate
will be used in determining which re-
sources to consider if further assess-
ment efforts are justified.

Subpart C—Assessmenl Plan Phase

I 11.30 Assessment Plan—general.

(a) Assessment Plan requirement
Before initiating any assessment
methodologies provided in Subpart D
for a type A assessment or in Subpart
E for a type B assessment, the author-
ized official shall develop a plan for
the assessment of natural resource
damages. The Assessment Plan shall
be developed in accordance with the
requirements and procedures provided
in this subpart.
(b) Purpose. The purpose of the As-

sessment Plan is to ensure that the as-
sessment is performed In a planned
and systematic manner and that meth-
odologies selected from Subpart D for
a type A assessment or from Subpart
E for a type B assessment, including
the Injury Determination. Quantifica-
tion, and Damage Determination
phases, can be conducted at a reasona-
ble cost, as that phrase is used in this
part.
(c) Assessment Plan phase costs. (11

The following categories of reasonable
and necessary costs may be incurred in
the Assessment Plan phase of the
damage assessment:
(I) Methodology identification and

screening costs;
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(il) Potentially responsible party no-
tification costs;
(iii) Public participation costs;
(Iv) Exposure confirmation analysis

costs:
I (v) Economic Methodology Determi-
nation costs; and
(v1) Any other Assessment- Plan costs

for activities authorized by 11 11.30
through 11.35 of this part.
(2) The reasonable and necessary

costs for these categories shall be lim-
ited to those costs incurred or antici-
pated by the authorized official for,
and specifically allocable to. slte-spe-
dile efforts taken In the development
of an Assessment Plan for a resource
for which the agency is acting as trust-
ee. Such costs shall be supported by
appropriate records and documenta-

tion, and shall not reflect regular ac-
tivities performed by the authorized
official in management of the natural
resource. Activities undertaken as part
of the Assessment Plan phase shall be
taken In a manner that is cost-effec-
tive, as that phrase is used hi this part.

♦ 11.31 Assessment Plan—content.

(a) General eon tent and level of
detail. (1) The Assessment Plan shall
identify and document the use of all
of the scientific and economic method-
ologies that are expected to be per-
formed during the Injury Determina-
tion, Quantification. and Damage De-
termination phases of the type B as-
sessment, or the specific type A proce-
dure that will be performed.
(2) The Assessment Plan shall be of

sufficient detail to serve as a means of
evaluating whether the approach used
for assessing the damage is likely to be
cost-effective and meets Lhe definition
of reasonable costs, as those phrases
are used in this part. The Assessment
Plan shall include descriptions of the
natural resources and the geographi-
cal areas involved. In addition, for
type B assessments. the Assessment
Plan shall include the sampling loca-
tions within those geographical areas,
sample and survey design, numbers
and types of samples to be collected,
analyses to be performed. preliminary
determination of the recovery period,
and other such information required
to perform the selected methodologies,
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(3) The Assessment Plan shall con
lain information sufficient to demon-
strate that the damage assessment has
been coordinated to the extent possi-
ble with any remedial investigation
feasibility study or other investigation
performed pursuant to the NCP.
(4) The Assessment Plan shall con-

tain procedures and schedules for
sharing data, split samples, and results
of analyses, when requested, with any
Identified potentially responsible par-
ties and other Federal or State agen-
cies acting as trustees.
(b) Decision on type A or type B as 

sessment_ The Assessment Plan shall
include documentation of the author-
ized official's decision as to whether to
proceed with a type A or a type B as-
sessment. This determination shall be
based upon the guidance provided in
11.33 of this part.
(c) Specific requirements for type B

assessments. When the Assessment
Plan includes type B methodologies,
the Plan shall incorporate the follow-
ing, in addition to the material identi-
fied In i 11.31(a) of this part:
( The results of the confirmation

of exposure performed in accordance
with the requirements of 41134 of
this part;
(2) The Economic Methodology De-

termination performed in accordance
with the guidance provided in § 11.35
of this part;
(3) A Quality Assurance Plan that

satisfies the requirements listed in
300.68(k) of the NCP and applicable

EPA guidance for quality control and
quality assurance plans; and
(4) The objectives, as required in

I 11.64(a)(2) of this part, of any test-
ing and sampling for injury or path-
way determination.
(d) Specific requirements for type A

assessments. When a type A natural
resource damage assessment is per-
formed, the Assessment Plan shall
identify and document all the infor-
mation specified in Subpart D of this
part.

(51 FR 27725. Aug 1, 1086, us 111114.101'11 ul 52
PR 9095. Mar 20. 19871

6 11.32 Assessment Plan—development.

(a) Pre-development requirements.
The authorized official shall fulfill time



following requirements before devel
aping an Assessment Plan.
(1) Coordination. CI) If the author-

ized official's responsibility Is shared
with other Federal or State agencies
acting as trustees as a result of coex-
isting or contiguous natural resources
or concurrent jurisdiction, the author-
ized official shall ensure that all other
known affected Federal and State
agencies are notified that an Assess-
ment Plan is being developed. This no-
tification shall include the results of
the Preassessment Screen Determina-
tion.
(II) Authorized officials from differ-

ent agencies are encouraged to cooper-
ate and to coordinate any assessments
that involve coexisting or contiguous
natural resources or concurrent juris-
diction. They may arrange to divide
responsibility for Implementing the as-
sessment in any manner that is agreed
to by all of the affected Federal and
State agencies acting as trustees with
the following conditions:
(A) A lead authorized official shall

be designated to administer the assess-
ment. The lead authorized official
shall act as coordinator and contact
regarding all aspects of the assessment
and shall act as final arbitrator of dis-
putes if consensus among the author-
ized officials cannot be reached re-
garding the development, implementa-
tion, or any other aspect of the Assess-
ment Plan. The lead authorized offi-
cial shall be designated by mutual
agreement of all the Federal or State
agencies acting as trustees. If consen-
sus cannot be reached as to the desig-
nation of the lead authorized official,
the lead authorized official shall be
designated In accordance with para-
graphs (a)(1)(ii) (B). (C). or (D) of this
section:
(B) When the natural resources
being assessed are located on lands or
waters subject to the administrative
jurisdiction of a Federal agency, the
Federal agency shall act as the lead
authorized official.
(C) For all other natural resources

for which the State may assert trust-
eeship, the State shall act as the lead
authorized official.
(D) When there is a natural resource

claim against the Fund pursuant to
section 111{0(3) of CER.CLA, the lead

.1 tare )411.0411iU k L- J -{)/ GUilhal)

authorized official will be designated
in accordance with the Natural Re-
source Claims Procedures, 40 CFR
306.20(b).
(Ili) If there is a reasonable basis for

dividing the assessment, the Federal
or State agencies acting as trustees
may act independently and pursue
separate assessments, actions, or
claims so long as the claims do not
overlap. In these instances, the agen-
cies shall coordinate their efforts, par-
ticularly those concerning the sharing
of data and the development of the
Assessment Plans.
(2) identification and intolvement

of the potentially responsible party. (1)
If the lead agency under the NCP for
response actions at the site has not
identified potentially responsible par-
ties, the authorized official shall make
reasonable efforts to Identify any po-
tentially responsible parties.
(ii) In the event the number of po-

tentially responsible parties is large or
if some of the potentially responsible
parties cannot be located, the author-
ized official may proceed against any
one or more of the parties identified.
The authorized official should use rea-
sonable efforts to proceed against
most known potentially responsible
parties or at least against all those po-
tentially responsible parties responsi-
ble for significant portions of the po-
tential injury.
(III)(A) The authorized official shall

send a Notice of Intent to Perform an
Assessment to all identified potential-
ly responsible parties. The Notice shall
Invite the participation of the paten•
tially responsible party, or, if several
parties are involved and if agreed to
by the lead authorized official, a rep-
resentative or representatives desig-
nated by the parties, in the develop-
ment of the type and scope of the as-
sessment and in the performance of
the assessment. The Notice shall brief-
ly describe, to the extent known, the
site, vessel, or facility involved, the dis-
charge of oil or release of hazardous
substance of concern to the authorized
official, and the resources potentially
at risk.
(B) The authorized official shall

allow at least 30 calendar days, with
reasonable extensions granted as ap-
propriate, for the potentially responsi-
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ble party or parties notified to respond
to the Notice before proceeding with
the development of the Assessment
Plan or any other assessment actions.
{b) Plan approval_ The authorized

official shall have final approval as to
the appropriate methodologies to in-
clude in the Assessment Plan and any
modifications to the Assessment Plan.
(c) Public involvement in the Assess-
ment Plan. (1) The Assessment Plan
shall be made available for review by
any identified potentially responsible
parties, other Federal or State agen-
cies acting as trustees, other affected
Federal or State agencies, and any
other interested members of the
public for a period of at least 30 calen-
dar days, with reasonable extensions
granted as appropriate, before the per-
formance of any methodologies con-
tained therein.
(2) Any comments concerning the
Assessment Plan received from identi-
fied potentially responsible parties.
other Federal or State agencies acting
as trustees, other affected Federal or
State agencies, and any other interest-
ed members of the public, together
with responses to those comments,
shall be included-as part of the Report
of Assessment, described in f 11.90 of
this part.
(c1) Plan Implementation. At the

option of the authorized official and if
agreed to by any potentially responsi-
ble party, or parties acting jointly, the
potentially responsible party or any
other party under the direction, guid-
ance, and monitoring of the author-
ized official may implement all or any
part of the Assessment Plan finally
approved by the authorized official.
Any decision by the authorized official
to allow or not allow implementation
by the potentially responsible party
shall be documented in the Assess-
ment Plan.
(e) Plan modification. {1) The As-

sessment Plan may be modified at any
stage of the assessment as new infor-
mation becomes available.
(2)(1) Any modification to the As-

sessment Plan that in the judgment of
the authorized official is significant
shall be made available for review by
any identified potentially responsible
party, any other affected Federal or
State agencies acting as trustees, and
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any other interested members of the
public for a period of at least 30 calen-
dar days, with reasonable extensions
granted as appropriate, before tasks
called for In the modified plan are
begun.
(It) Any modification to the Assess-
ment Plan that. in the judgment of the
authorized official is not significant
shall be made available for review by
any identified potentially responsible
party, any other affected Federal or
State agencies acting as trustees, and
any other interested members of the
public, but the implementation of
such modification need not be delayed
as a result of such review.
(1) Plan review. (1) After the Injury

Determination phase is completed and
before the Quantification phase is
begun, the authorized official shall
review the decisions incorporated in
the Assessment Plan.
(2) The purpose of this review Is to

provide an opportunity to confirm the
decisions made in the Economic Meth-
odology Determination, or to make
such determination if the determina-
tion was not completed in the plan de-
velopment stage, and to ensure that
the selection of methodologies for the
Quantification and Damage Determi-
nation phases is consistent with the
results of the Injury Determination
phase.
(3) Any revision or determination of

the Economic Methodology Determi-
nation shall be deemed significant for
the purposes of paragraph (e)(2)(1) of
this section.

II 11.33 Assessment Pion—deciding be-
tween a type A or type B assessment.

(a) General. The authorized official
shall select between performing a nat-
ural resource damage assessment using
either type A assessment procedures
provided in Subpart D of this part or
type B assessment procedures provid-
ed in Subpart E of this part.
(b) Coastal and marine environ-

ments. (1) When a discharge or release
occurs in a coastal or marine environ-
ment, as those terms are defined in
§ 11.41(b) of this part, the authorized
official shall determine whether the
following conditions apply:

1n+
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(i) The substance discharged or re-
leased is contained in Appendix C of
"Measuring Damages to Coastal and
Marine Natural Resources: Concepts
and Data Relevant to CERCLA Type
A Damage Assessments," U.S. Depart-
ment of the Interior (incorporated by
reference, see 11.18);
(ii) The estimated quantity and spe-

cies type of biological resources poten-
tially injured are not expected to
differ significantly from the average
biomass listed in Appendix B of
"Measuring Damages to Coastal and
Marine Natural Resources: Concepts
and Data Relevant to CERCLA Type
A Damage Assessments," U.S. Depart-
ment of the Interior (incorporated by
reference, see 1 11.18), for the season,
province, and bottom type in which
the discharge or release occurred;

(iii) The discharge or release was of
a short duration:
(iv) The discharge or release was

minor;
(v) The discharge or release was a

single event;
(vi) The estimated injury to biologi-

cal resources due to the discharge or
release is expected to be primarily due
to mortality of a species listed in Ap-
pendix B of "Measuring Damages to
Coastal and Marine Natural Re-
sources: Concepts and Data Relevant
to CERCLA Type A Damage Assess-
ments," U.S. Department of the Interi-
or (incorporated by reference, see
1 11.18);
(vii) The discharge or release result-

ed in the closure of a fishing area, a
beach area, or a hunting area;
(viii) The discharge or release occur-

ring outside the coastal or marine en-
vironment resulted in the substance
entering the coastal or marire envi-
ronment;
(ix) The use of chemical dispersants

or other agents or management ac-
tions used in a cleanup of a discharge
or release is not estimated to have
caused significant injury to natural re-
sources;
(x) The discharge or release oc-

curred at or near the water surface of
the coastal or marine environment or
in the intertidal area;
(xi) The discharge or release is not

expected to cause a significant change
in the price of species categories by

season, province, or bottom type con-
tained in Appendix F of "Measuring
Damages to Coastal and Marine Natu-
ral Resources: Concepts and Data Rel-
evant, to CERCLA Type A Damage As-
sessments," U.S. Department of the
Interior (incorporated by reference,
see 1 11.18); and
(xii) The expected injury to the bio-

logical resource due to the discharge
or release is not expected to have been
primarily due to exposure through the
air pathway.
(2) The authorized official must

select the type A procedure provided
for at f 11.41 of this part if the dis-
charge or release occurred in, or mi-
grated into, a coastal or marine envi-
ronment unless:
(I) The potentially responsible

party, or, If more than one, parties,
jointly submits a written request, and
provides documentation for the rea-
sons supporting that request, that a
type B assessment, as provided for in
Subpart E of this part, be performed
and agrees within a time frame accept-
able to the authorized official to ad-
vance and bear responsibility for all
reasonable assessment costs; or
(ii) The authorized official makes a

determination that one or more of the
conditions listed in paragraph (b)(1) of
this section are not satisfied. This de-
termination of whether a type A pro-
cedure is to be performed rather than
a type B procedure shall be based
upon the considerations of the reason-
able cost and cost-effectiveness, as
those terms are used In this Part, of
performing the type B procedure. This
determination shall be documented
and included in the Assessment Plan
required in li 11.31 of this part.
(3) If there is a dispute among mul-

tiple potentially responsible parties as
to whether to request that a type B
procedure be performed the determi-
nation shall be made by the author-
ized of f Eclat.
(4) If. based upon the determination

required in paragraph (b)(2) of this
section, the authorized official decides
to perform a type B procedure provid-
ed for in Subpart E of this part in lieu
of a type A procedure provided for In
Subpart D of this part, and the au-
thorized official cannot confirm expo-
sure, the authorized official may not
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then re-select the type A procedure
provided for in Subpart D of this part.

(52 FR 9095, Mar. 20, 19871

1 11.34 Assessment Plan—confirmation of
exposure.

(a) RequIrentent. (n In accordance
with the requirements provided in this
section, the authorized official shall
confirm that at least one of the natu-
ral resources identified as potentially
injured in the preassessment screen
has in fact been exposed to the oil or
hazardous substance.
(2) Type B assessment methodolo-

gies shall be included in the Assess-
ment Plan only upon meeting the re-
quirements of this section.
(b) Procedures. it) Whenever possi-

ble, exposure shall be confirmed by
using existing data, such as those col-
lected for response actions by the
OSC, or other available studies or sur-
veys of the assessment area.
(2) Where sampling has been done

before the completion of the preas-
sessment screen, chemical analyses of
such samples may be performed to
confirm that exposure has occurred.
Such analyses shall be limited to the
number and type required for confir-
mation of exposure.
(3) Where existing data are unavail-

able or insufficient to confirm expo-
sure, one or more of the analytical
methodologies provided in the Injury
Determination phase may be used.
The collection and analysis of new
data shall be limited to that necessary
to confirm exposure and shall not In-
clude testing for baseline levels or for
injury, as those phrases are used in
this part.

0 11.35 Amseasnient Plan---Econornit Meth-
odology Determination.

(a) Requirements. Based upon the
guidance provided in this section, the
authorized official shall determine
whether: restoration or replacement
costs; or a diminution of use values
will form the basis of the measure of
damages. This determination, referred
to as the Economic Methodology De-
termination, shall be used in develop-
ing the Assessment Plan fur a type B
assessme
(b) DeteriniMIZIOn lb The Econom-

ic Methodology Determination shall
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be used to ascertain whether: restorit
tion or replacement costs; or a diminu
tion of use values will form the base
of further economic analysis in the
Damage Determination phase.
(2) The authorized official shall

select the lesser of: restoration or re
placement costs; or diminution of use
values as the measure of damages
except as specified in paragraph (b)(3
of this section.
13) When restoration or replacement

of the Injured resource Is not techni
catty feasible, as that phrase Is used
this part, the diminution in use values
as determined by using the methodolo
gies listed in 0 11.83 of this part, or
other methodologies that meet the ac
ceptance criterion in f 11.83 of I hi.
part, shall constitute the measure of
damages.
(c) Costs and benefits. (1) The Eco

nomic Methodology Determinatiot
shall estimate and document the cosh
of restoration or replacement and tin
benefits gained by restoration or re
placement of the resource or the re
source services.
(2) The costs of restoration or re

placement, as determined in para
graph (di of this section, shall hi
measured by the anticipated manage
ment actions and resource acquisition:
required to return the resource sery
ices lost as a result of the injury, It
determining the costs of restoration of
replacement, the costs of acquirint
land for Federal management shuttle
be used only if this acquisition would
represent the sole viable method 01
obtaining the lost services.
(3) The benefits of restoration or re

placement, as determined in para
graph (d) of this section, shall be the
value of the restored uses associated
with the anticipated management ac
tions and resource acquisitions as de
termined in paragraph (c)(2) of thi:
section.
(d) Content. (I) In performing tilt

Economic Methodology Deterniina
Lion, existing data and studies should
be relied upon. Significant new data,
collection or modeling efforts should
not be performed at this stage of the
assessment process to complete I hi:
determination.
(21 If existing data arc ltuoilf1, 1i'li I

to perform Ilse 4.:conoiiiie Mel iiintilltip
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Determination, this analysis may be
postponed until the Assessment Plan
review stage at the completion of the
Injury Determination phase of the as-
sessment.
(3) Each Economic Methodology De-

termination should estimate the fol-
lowing benefits and costs:
(1) The expected present value, if

possible, of anticipated restoration or
replacement costs, expressed in con-
stant dollars, and separated into cap-
ital, operating, and maintenance costs.
and including the timing of the costs;
(11) The expected present value, if

possible, of anticipated use values
gained through restoration or replace-
ment, expressed in constant dollars.
specified for the same base year as the
cost estimate, and separated into re-
curring or nonrecurring benefits, in-
cluding the timing of the benefit.
(4) Any estimates of costs and bene-

fits shall make explicit all assumptions
pertaining to costs and benefits and
shall specify all sources of informa-
tion. Any effects that connot be ex-
pressed in monetary terms should be
listed.
(5) The discount rate to be used in

developing estimates of the expected
present value of benefits and costs
shall be that determined in accordance
with the guidance in 1 11.84(e) of this
part.

Subpart D---Type A Assessments

Sous= 52 FR 9096, Mar. 20, 1987, unless
otherwise noted.

0 11.40 Type A assessments—general.

(a) Purpose. The purpose of the
type A assessment is to provide stand-
ard methodologies for conducting sim-
plified natural resource damage assess-
ments.
(b) Completion of the type A assess-
ment After completion of the type A
assessment, a Report of Assessment, as
'ascribed in 1 11.90 of this part, shall
ue prepared.
(c) Type A assessment costs. The rea-

sonable and necessary costs incurred
In conducting assessments under this
Subpart shall be limited to those costs
incurred or anticipated by the author-
ized official for, and specifically alloca-
ble to, incident-specific efforts taken
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in the assessment of damages for natu-
ral resources for which the agency is
acting as trustee. Such costs shall be
supported by appropriate records and
documentation, and shall not reflect
regular activities performed by the
agency in management of the natural
resource. Activities undertaken as part
of the damage assessment shall be
taken in a manner that is cost-effec-
tive. as that phrase is used In this part.

11.41 Coastal and marine environments.

(a) General--(1) Purpose. The pur-
pose of the procedures contained in
this section is to provide a simplified
assessment process involving minimal
field observation to determine injury.
quantify that injury, and determine
damages in coastal and marine envi-
ronments resulting from a discharge
or release. The procedures require the
use of a computer model referred to as
the Natural Resource Damage Assess-
ment Model for Coastal and Marine
Environments (NRDAM/CME). This
model Is Included and explained in the
NRDAM/CME technical document en-
titled "Measuring Damages to Coastal
and Marine Natural Resources: Con-
cepts and Data Relevant to CERCLA
Type A Damage Assessments." U.S.
Department of the Interior (incorpo-
rated by reference, see 111.18).
(2) Steps in the NRD4M/C111E. The
NRDAM/CME assessment methodolo-
gy consists of four phases: 1 11.41(c)
Coastal and marine environments—As-
sessment Plan; 1 11.41(d) Coastal and
marine environments- Injury Deter-
mination; 111.41(e) Coastal and
marine environments—Quantification;
and 1 11.41(f) Coastal and marine envi-
ronments--Damage Determination.
(3) Completion of type A assessment

After application of the NRDAM/
CME, a Report of Assessment, as de-
scribed in 1 11.90 of this part, shall be
prepared. The Report of Assessment
shall include:
(I) The printed output from the

application(s) of the NRDAM/CME;
(11) The documentation of the deter-

minations made In Subparts B, C, and
D of this part; and
(iii) The documentation of the de-

terminations of incident specific data

ipA
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Inputs required in paragraph (c) of
this section.
(b) Definitions. As used In this Sub-

part the phrase:
"Biomass" means the weight of

living organisms per unit of prescribed
area or volume.
"Bottom type" means one of the

sediment types used by the NRDAM/
CME.' These bottom types are: rock,
rocky shore, cobble, cobbled beach,
sand, sand beach, mud, mud flat, salt-
marsh, seagrass, macroalgal bed
(kelp), mangrove swamp, coral reef,
mollusk reef, and worm reef.
"CAS number" means the Chemical

Abstract Service Registry Number as-
signed to a hazardous substance by
the American Chemical Society.
Chemical Abstract Service, or the
number assigned to oils by the
NRDAM / E.
"Closure of a beach" means the pro-

hibition of recreational or other public
uses in a specified length of a public
beach by an appropriate Federal or
State agency, due to a discharge or re-
lease in a coastal or marine environ-
ment.
"Closure of a fishing area" means a

prohibition of commercial and recre-
ational fishing in a specified area by
an appropriate Federal or State
agency, due to a discharge or release
in a coastal or marine environment.
"Closure of a hunting area" means

the prohibition of recreational hunt-
ing for waterfoui in a specified area by
an appropriate Pederal or State
agency, due to the discharge or release
in a coastal or marine environment.
"Coastal environment" means the

area incorporating:
(1) The splash area, which lies above

the ex [resit, high water level of spring
tide;
(2) The upper shore, which lies be-

tween the average high tide level and
the extreme high water level of spring
tides;

These sediment types are derived front
the description In "ClastAlcallo ti of Wet-
lands and Deepwaterlh.bitats of the (hilted
States," Cowardin. Carter, Golet, and
LaRoe, U S. Depariment of the Interior/
Fish and Wildlife Servlcc, MS/0/.3S 79/31,
1979; available from the National Technical
Information Surf Ice. 5285 Port Royal Road;
Springfield. VA 22161: 80 168784/1,P

§ 11.41

(3) The inidshore, which lies be-
tween the average low tide level arid
the average high tide level;
(4) The lower shore, which lies be-

tween the extreme low water level of
spring tides to the average spring tide
level; and
(5) The sublitloral fringe, which lies

below the extreme low water level of
spring tides.
"Default parameter(s)" means the

value assigned by the N1(DAM/CME
to any parameter listed in 1 11.41(c)(3)
of this part for which an incident-spe-
cific value is not supplied.
"Estuarine environment" means

deepwater tidal habitats that are usu-
ally semi-enclosed by land but have an
open, partially obstructed, or sporadic
access to the open ocean and in which
ocean water is at least occasionally di-
luted by freshwater runoff from the
land. The estuarine environment ex-
tends upstream and landward to
where ocean-driven salts measure less
than 0 5 parts per thousand during the
period of average annual low flow; arid
(1) seaward to an imaginary straight
line closing the mouth of a river, bay,
or sound; or (2) to the seaward limit of
wetland emergents, shrubs, or trees
where not included in (1) of this defi-
nition. The estuarine environment also
Includes offshore areas of continuous
upwellings of freshwater containing
typical estuarine plants and animals.
"Intertidal" means a coastal or

marine environment In which the sub-
strate is exposed and flooded by tides,
including the associated splash area.
"Marine environment" means the

greater of the open ocean extending
landward from the seaward limit of
the fishery conservation area estab-
lished by the Magnuson Fishery Con-
servation and Management Act of 19'16
or the Exclusive Economic Zone estab-
lished by Presidential Proclamation
5030 (98 FR 10605, March 10, 1983) to
one of the following: (I) The seaward
limit of the coastal environment; or (2)
the seaward limit of the estuarine en-
vironment. The marine environment
does not include offshore areas of con-
tinuous upwellings of freshwater con-
taining typical estuarine plants and
animals.
"NRDAM/CNIE" means the Natural

Resource Damage Assessment Mode I
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for Coastal and Marine Environments.
which is an integrated physical fates,
biological effects, and economic dam-
ages model.
"Predominant bottom type" means

the prevailing bottom type in the area
of the discharge or release.
"Province" means one of the ten

geographical areas used by the
NRDAM/CME.' These provinces and
their respective boundaries are:
(1) Acadian (Northeast: Canadian

border to Cape Cod. MA);
(2) Virginian (Mid-Atlantic: Cape

Cod, MA, to Cape Hatteras. NC);
(3) Carolinian (South-Atlantic: Cape

Hatteras. NC. to Cape Canaveral, FL);
(4) Louisianian (Gulf Coast: Cedar
Key, FL, to Aransas, TX);
(5) West Indian (South Florida:

Cape Canaveral, FL, to Cedar Key, FL;
all Caribbean Islands; and Aransas.
TX, to the Mexican border);
(6) Californian (California: Mexican

border to Cape Mendocino, CA);
(7) Columbian (Pacific Northwest:

Cape Mendocino, CA, to Canadian
border);
(8) Fiord (Gulf of Alaska: Canadian

border to Aleutian chain);
(9) Arctic (Alaska: Alaska north of

the Aleutian chain); and
(10) Pacific Insular (Hawaii and

other Pacific islands).
"Pycnocline" means a region in the

ocean or in an estuary where a marked
change in the density of the water
column occurs. The change in density
acts as a partial barrier between the
upper and lower water columns.
"Species category" means one of the

thirteen groupings of biological re-
sources used by the NRDAM/CME to
aggregate the biomass of similar spe-
cies in coastal and marine environ-
ments.
"Study area" means the geographi-

cal area included in the boundaries re-
quired to run the NRDAM/CME.

'These geographical areas are derived
from the descriptions in "Classification of
Wetlands and Deepwater Habitats of the
United States," Cowardin, Carter, Golet,
and LaRae. U.S. Department of the Interi-
or/Fish and Wildlife Service. FVVS/OBS-79/
31. 1979; available from the National Tech-
nical Information Service; 5285 Port Royal
Road; Springfield, VA 22161; PB BO 168784/
LP.

Boundaries are established based on
the direction of the mean ocean sur-
face current, called the a. X direction;
180 degrees from the direction of the
mean ocean surface current, called the
-X direction; 90 degrees counterclock-
wise from the direction of the mean
ocean surface current, called the +Y
direction; and 270 degrees counter-
clockwise from the direction of the
mean ocean surface current, called the
-Y direction.
"Subtidal" means a coastal or

marine environment in which the sub-
strate is continuously submerged.
(c) Coastal and marine environ-
ments—Assessment Plan—t11 General
information. The following informa-
tion on the discharge or release shall
be documented in the Assessment Plan
and used as a data input for the
NRDAM/CME.
(i) The chemical CAS number of the

substance discharged or released, pro-
vided in Appendix C of "Measuring
Damages to Coastal and Marine Natu-
ral Resources: Concepts and Data Rel-
evant to CERCLA Type A Damage As-
sessments," U.S. Department of the
Interior (incorporated by reference,
see 4 11.18).
(Ii) The estimated total mass dis-

charged or released stated in metric
tons;

dill The date of the discharge or re-
lease;
(iv) The province in which the dis-

charge or release occurred;
iv) Whether the discharge or release

occurred in the marine or estuarine
environment;
(vi) Whether the discharge or re-

lease occurred in a subtidal or interti-
dal area;
(vii) The predominant bottom type;
(viii) The current estimate of the im-

plicit price deflator for the Gross Na-
tional Product, for the quarter during
which the discharge or release oc-
curred, as specified in the Survey of
Current .9usiness, published monthly
by the U.S. Department of Commerce/
Bureau of Economic Analysis;
(Ix) Whether and when a cleanup ac-

tivity has been conducted and the ap-
proximate amount of material re-
moved from the sea surface, the water
column, or the sediments, stated in
metric tons;

(x) The distance. in kilometers, to
the boundary of the study area, in-
chiding, as appropriate, the presence
of a land boundary;
(xi) Whether a fishing area was

closed and, if so, the area closed ex-
pressed in square meters; the number
of days or fractions of days of closure;
and the species category or categories
for which closure was established;
(xii) Whether a public beach was

closed and, if so, the length of beach
closed expressed in meters, and the
number of clays or fractions of days of
closure; and
Will Whether a hunting area was

closed and, If so. the area closed ex-
pressed in square meters and the
number of days or fractions of days of
closure.
(2) Required environmental param-

eters. The following information on
the characteristics of the environment
at the approximate time and location
of the discharge or release shall be
documented in the Assessment Plan
and used as a data input for the
NRDAM/CME. Efforts expended in
the collection of the required environ-
mental parameters of the discharge or
release should be consistent with rea-
sonable cost, its used in this part, of
performing the assessment. The au-
thorized official may use historical
data, or reference data from appropri-
ate literature, for use as inputs to the
NRDAM/CME for the following re-
quired environmental parameters:
(1) The mean ocean surface current

and the direction of mean flow ex-
pressed in meters per second;
(ii) The tidal velocities expressed

both in the direction of, and perpen-
dicular to. the mean ocean current ex-
pressed in meters per second;
(iii) The wind speed expressed in

meters per second;
(iv) The wind direction expressed in

degrees measured counterclockwise to
the mean ocean current;
(v) The total depth of the water

column expressed In meters; and
(vi) The air temperature expressed

in degrees Celsius.
(3) Supplemental environmental pa-

rameters. The following information
on the characteristics of the environ-
ment at the approximate time and lo-
cation of the• discharge or release shall

be documented in the Assessment Plan
and used as data input for the
NRDAM/CME, if Incident specifie in-
formation is available. Efforts expend-
ed In the collection of environmental
parameters of the discharge or release
should be consistent with reasonable
cost, as used in this part, of perform-
ing the assessment. If no incident-spe-
cific information is supplied, the
NRDAM/CME will automatically pro-
vide, as appropriate, default param-
eters. The authorized official may use
historical data, or reference dala from
appropriate literature, for use as
inputs to the NRDAM/CME for the
following parameters:
(I) The presence or absence of a pyc

!iodine:
(ii) If a pycnociine is present, the

depth of the upper and lower water
columns, both expressed in meters;
(iii) The density of the upper and

lower water columns expressed In kilo-
grams per liter;
(iv) The total suspended sediment

concentration expressed in milligrams
per liter; and
iv) The mean settling velocity of sus-

pended solids expressed in meters per
day.
(4) Time and location The time and

location of the discharge or release
shall be established consistent with 40
CFR 300.63 of the NCP for the discov-
ery and notification of a discharge or
release.
(5) Discharged or released substance.

Discharges of all shall be identified
consistent with 40 CFR Part 110. Re-
leased hazardous substances shall be
identified consistent with 40 CFR Part
302.
(8) Results of cleanup actions (i)
The results of cleanup actions that
have been performed as a part of re-
sponse actions authorized in 40 CFFt
Part 300 shill be included within the
N RD AM /CME procedures.
(Ii) Cleanup actions include such ac-

tions as the physical rerncival of the oil
or hazardous substance from I he
coastal or marine environment and the
application of chemical agents, disper-
sants, surface collecting agents, burn-
ing agents, or other such agents au-
thorized in 40 CFR Part 300 Subpart
11 for use on oil discharges, The use of
chemical agents, burning agents. or
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ether such agents shall not be consid-
ered a discharge or release for the pur-
poses of this Subpart.
(11i) The authorized official may de-

termine the quantity of oil or hazard-
ous substance cleaned up by the re-
sponse action based on information or
data obtained from the OSC.
(7) Discharges or releases of multiple

substances and mixtures. (I) The
NRi)AM/CME may be used only in ac-
cordance with the requirements of
this paragraph In assessing incidents
Involving the simultaneous discharge
or release of two or more oils or haz-
ardous substances, or when a mixture
of one or more oils or hazardous sub-
stances has been discharged or re-
leased in a single incident.
(11) The authorized official shall

select one of the oils or hazardous sub-
stances present in the simultaneous
discharge or release, or in the mixture.
The selected substance shall be identi-
fied in the Assessment Plan, and the
NRDAM/CME shall be applied only to
the quantity of that substance select-
ed that was discharged or released.
(8) Discharges or releases occurring

outside the coastal and marine envi-
ronments. (Li If a discharge or release
occurs outside the coastal or marine
environment, the authorized official
shall make a determination of the pa-
rameter values for paragraphs (Cl (1)
through (1) of this section for that
portion of the discharge or release
that entered the subtidal or Intertidal
area of the coastal or marine environ-
ment if the authorized official chooses
to apply the NRDAM/CME to that
portion of the discharge or release
that entered the coastal or marine en-
vironment. These parameter values
shall be used as inputs to the
NRDAM/CME for a subtidal or inter-
tidal application, as appropriate.
(ii) In applying the NRDAM/CME

to discharges or releases that occur
outside the coastal or marine environ-
ment and enter the coastal or marine
environment, the authorized official
may use the data required In para-
graph (c)(8)(1) of this section and
apply that data as if the discharge or
release had occurred in the coastal or
marine environment.
(d) Coastal and marine environ-
ments—Injury Determination—(1)
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General. Unless otherwise provided for
in this part, all injury determinations
for coastal and marine environments
shall be established through the use of
the physical fates and biological ef-
fects submodels of the NRDAM/CME.
(2) Pathway of contamination. (I)
The methodology for determining the
pathway of contamination is through
the application of the physical fates
submodel.
(ii) The chemical parameter values

of the oil or hazardous substance dis-
charged or released used by the physi-
cal fates submodel are provided by the
chemical data base contained within
the NRDAM/CME.
(Iii) The environmental parameters

of paragraph (c)(2) of this section
shall be provided by the authorized of-
ficial. The environmental parameters
of paragraph (c)(3) of this section
shall be provided by either the author-
ized official or by the default param-
eters contained in the NRDAM/CME.
(3) Confirmation of exposure. When

the NRDAM/CME Is used no sam-
pling is required to confirm exposure,
as described in § 11.34 of this part. The
Interaction and results of the physical
fates and biological effects submodels
establish a presumption of exposure.
(4) Determination of injury. The

methodology for determining that
injury has occurred to natural re-
sources Is provided by the biological
effects submodel. The biological pa-
rameter values of acute toxicity of the
oil or hazardous substance discharged
or released are provided in the data
base contained within the NM/AM/
CME.
(e) Coastal and marine environ-

ments—Quantification—(ll General.
Unless otherwise provided for in this
part, all quantification of injury for
coastal and marine environments shall
be established through the use of the
biological effects submodel of the
NRDAM/CME.
(I) The NRDAM/CME includes a bi-

ological data base for each season,
province, and bottom type. The results
of the Injury Determination are quan-
tified by the biological effects submo-
del of the NRDAM/CME to provide
an estimate of total biomass killed.
di) Based upon the results of the

physical fates submodel and biological
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effects portion of the injury Determi-
nation, the authorized official shall
make the determinations required in
paragraphs (e)( I )(il) (A), (B), and (C)
of this section, for a subtidal or inter-
tidal discharge or release, as appropri-
ate.
(A) The authorized official shall de-

termine whether any intertidal areas
are affected. If any intertidal areas are
determined to be affected, the author-
ized official shall follow the proce-
dures provided In paragraph (e)(3) of
this section.
(B) The authorized official shall de-

termine whether any toxic threshold
concentrations that migrated across
the province boundary are to be in-
cluded In the assessment. If any inter-
provincial migration is to be included,
the authorized official shall follow the
procedures provided in paragraph
(0(4) of this section.
(C) The authorized official shall de-

termine whether any toxic threshold
concentrations that migrated across
the boundary of an estuarine/marine
environment are to be Included in the
assessment. If estuarine/marine mi-
gration is to be Included, the author-
ized official shall follow the proce-
dures provided in paragraph (e)(5) of
this section.
(2) Study arra boundaries. Ell When

the discharge or release migrates out-
side of the original study area, the au-
thorized official may redefine the
study area boundaries, and reapply
the NRDAM/CME. The boundaries of
the new study area should be rede-
fined such that, to the extent practica-
ble, the new boundaries encompass all
the area hr which the toxic threshold
concentrations have been exceeded in
the upper or lower water columns or
in which time discharge or release
exists as a surface slick, except as
specified in paragraphs (e) (3), 14), or
(5) of this section.

Oil The damages determined
through multiple applications of the
NRDAM/CME as allowed In para-
graph (e)(2) of this section are nut ad-
ditive. The damages determined
through multiple applications of the
NRDAM/CME as described in para-
graphs (e) (3), {4). or (5) of this section
may be added
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(3) Intertidal area. (1) When an no
tial intertidal application of the
NRDAM/CME indicates that a dis-
charge or release has migrated to a
subtidal area, the NRDAM/CME may
be applied a second time in the subti-
dal area. The mass of the substance
that is specified to have migrated to
the subtidal area is the quantity that
is discharged or released for the
second application.
(iI) When an initial subtidal applica-

tion of the NRDAM/CME indicates
that a discharge or release has migrat-
ed ashore, the NRDAM/CME should
be applied a second time to the interti-
dal area. The mass of the substance
that is specified to have migrated
ashore is the quantity discharged or
released for the second application.
(iii) When an initial intertidal appli-

cation of the NRDAM/CME indicates
that a discharge or release has migrat-
ed to the subtidal area, and that sub-
sequent application of the NRDAM/
CME to that subtidal area pursuant to
paragraph (e)(3)(1) of this section indi-
cates rernigration of the discharge or
release into the Intertidal area where
the initial application of the NRDAM/
CME occurred, the NRDAM/CME
may be applied In the intertidal area
for a third time. The mass of the sub-

- stance specified to have migrated
ashore is the quantity discharged or
released for the third application.
(4) Inter-province effects. (i) As ap-

propriate, the boundary of a province
shall be included as one or more of the
boundaries of the study area.
(ii) When the NRDAM/CME indi 

cates that the oil or hazardous sub-
stance has migrated from one province
into another province, the NRDAM/
CME may be also applied in that
second province, provided that when
inter-provincial migration occurred,
the oil or hazardous substance exceed-
ed toxic threshold concentrations in
either the upper or lower water COI-
MIMS or existed as a surface slick at
the boundary of the second province,
and in the reapplication of the
NRDAM/CME the substance has not
migrated across the same pi ovenclal
boundary twice.
(iii) The mass of the substance dis-

charged or released for the second ap-
plication of the NRDAM/CME shalt
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be calculated as the sum of the per-

centages of the mass in the surface,

upper water column, and lower water

column at the time the substance mi-

grated outside the study area multi-

plied by the mass of the original dis-

charge or release.

(5) Estuarine/marine. (I) As appro-

priate. a boundary between the estua-

rine and marine environments shall be

included as one, or more, of the

boundaries of the study area.

(ii) When the NRDAM/CME indi-

cates that the oil or hazardous sub-

stance has migrated across a boundary

between estuarine and marine environ-

ments, the NRDAM/CME may be ap-

plied in the second environment, pro-

vided that the oil or hazardous sub-

stance exceeded toxic threshold con-

centrations in either the upper or

lower water column at the boundary

or existed as a surface slick at the

boundary between the estuarine and

marine environments. The mass of the

substance discharged or released for

the second application shall be calcu-

lated In accordance with paragraph

(e)(4)(iii) of this section.

(6) In implementing paragraphs (e)

(3), (4), and (5) of this section, the au-

thorized official shall add the result-

ing damages calculated by application

of the NRDAM/CME for no more

than a total of:

(i) Two applications of the NRDAM/

CME when the discharge or release is

contained wholly within one province

and occurs under the conditions listed

in paragraphs le)(3)(1). (e)(3)(11), or

(e)(5) of this section; or

(II) Three applications of the
NRDAM/CME when the discharge or

release is contained wholly within one
province and occurs under the condi-

tions listed in paragraph (e)(3)(111) of

this section.
(1) Coastal and marine environ-

ments-Damage Determination-(1)

General. Unless otherwise provided for

In this part, all damage determinations

for coastal and marine environments

shall be established through the use of

the economic damages submodel of

the NRDAM/CME.
(I) Damages. as determined by the
NRDAM/CME, are the average dimi-

nution in the in situ use values due to
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the discharge of oil or release of a haz-

ardous substance.

(ii) Damages are calculated for

short-term lethal effects on lower

trophic biota; direct and indirect

lethal effects on fur seals, waterfowl.

shorebirds, and seabirds; direct and in-

direct lethal effects on fish and shell-

fish; the reduction in catch from the

closure of a fishing area; the reduction

in harvest from the closure of a hunt-

ing area; and the direct loss of use of a

public beach due to closure.

(2) Estimating damages for fishing

area closures, (i) To determine dam-

ages for the closure of a fishing area

the authorized official shall specify, as

a data input for the NRDAM/CME,

the species category or categories for

which closure is applicable, the

amount of area closed to fishing, and

the length of time the area is closed to

fishing due to the discharge or release.

di) The information described in

paragraph (f)(2)(1) of this section may

be added as a data input to the

NRDAM/CME only when sampling or

analysis supporting the need for the

closure are documented in the Assess-

ment Plan. Such documentation shall

demonstrate that the closure resulted

from the discharge or release being in-

vestigated.
(3) Estimating damages for hunting

area closures. (I) To determine dam-

ages for the closure of a hunting area

the authorized official shall specify, as

a data input for the NRDAM/CME,

the amount of area closed to hunting

and the length of time the area is

closed to hunting doe to the discharge

or release.
di) The information described in

paragraph (1)(3)(1) of this section may

be added as a data input to the

NRDAM/CME only when sampling or

analysis supporting the need for the

closure are documented in the Assess-

ment Plan. Such documentation shall

demonstrate that the closure resulted

from the discharge or release being in-

vestigated.
(4) Estimating damages for beach

closure. (I) To determine damages for

loss of beach use the authorized offi-

cial shall specify, as a data input for

the NRDAM/CME, the length of the

area closed, the type of beach closed,
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and tia• anomie cif tlmr this area is
closed due to the discharge or release,
(If) The Information described in

paragraph (1)141(1) of this section may
be added as a data input to the
NRDAM/CMb only when the need for
the closure and the extent of the area
to be closed has been documented in
the Assessment Plan. Such documen-
tation shall demonstrate that the clo-
sure resulted from the discharge or re-
lease being investigated.
(5) Estimating other damages. Only

those damages determined by the
NRDAM/CME may be claimed as
damages in a type A damage assess-
ment for coastal and marine environ-
ments.
(g) Coastal and marine environ-
ments-NRDAM/CME availability, se-
curity, and verification-(I) General.
(i) The NRDAM/CME that may be
used for assessment of damages to
coastal and marine environments
under this Subpart is version 1.1 of
"Measuring Damages to Coastal and
Marine Natural Resources: Concepts
and Data Relevant to CERCLA Type
A Damage Assessments," U.S. Depart-
ment of the Interior (incorporated by
reference, see § 11.18).
(Ii) No alterations, substitutions, ad-

ditions, or deletions may be made to
the logic structure, to ally of the
mathematical equations, including
their numerical coefficients and rate
functions, or to any other program ele-
ment of the NRDAM/CME.
(ill) No alterations, substitutions, ad-

ditions, or deletions may be made to
any of the data buses that accompany
and are interactive with the NRDAM/
CME.
(2) Official Reference Documenta•

lion. (I) The Department of the Interi-
or shall maintain and hold secure the
Official Reference Documentation of
the NRDAM/cME. The Official Ref-
erence Documentation shall include a
printed copy of the NRDAM/CME
computer program, written documen-
tation of the NRDAM/CME, printed
copies of the data bases, and the four
computer disks, which shall be refer-
enced as:
(A) Disk NI DATA;
(B) Disk N2 PHYS;
(C) Disk #3 Bi(); and
(D) Disk #9 FCOC'
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shall make available upon request
copies of such information as may be
contained in the Official Reference
Documentation.
(3) Model verification. (I) Where ver-

ification of the NRDAM/CME Is
needed, the potentially responsible
party or the authorized official may
obtain such information as may be
needed from the Official Reference
Documentation.
(if) Verification may be in-

coinplished by one of the following:
(A) Comparison of any given applica-

tion of the model output. from tin'
copy of the NRDAM/CME and model
output from the verified copy, when
the same data input parameters are
used. The outputs must be Identical.
(B) Comparison of the computer
program and data base files on the
verified disks and the disks used, using
a file comparison program. All pro-
gram and data base Input files must be
identical.
()lb The Department of the Interior
may charge an appropriate fee for pro-
viding such verification, as provided
for in 31 U.S.C. 9701.

Subpart E--Type B Assessments

t 11.60 Type Ii assessments-general.

(a) Purpose. The purpose of the type
B assessment is to provide alternative
methodologies for conducting natural
resource damage assessments in indi-
vidual cases.

b) Steps in the type B assessment.
The type B assessment consists of
three phases: § 11.61-Injury Determi-
nation: § 11.70-Quantif ication: and
I 11.80-Damage Determination, of
this part.
(el Completion of type B assessment

After completion of the type B assess.
ment, a Report of Assessment, as de-
scribed in § 11.90 of this part, shall be
prepared. The Report of Assessment
shall include the determinations made
in each phase,
(d) Type B assessment costs (11 The

following categories of reasonable and
necessary costs may be incurred in the
assessment phase of the (tannige
sessrnent:
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(U Sampling, testing, and evaluation
costs for Injury and pathway determi-
nation;
(II) Quantification costs (including

baseline service determination and re-
source recoverability analysis);

(iii) Restoration Methodology Plan
development costs including:
(A) Development of alternatives;
(B) Evaluation of alternatives;
(C) Potentially responsible party,

agency, and public reviews;
(D) Other such costs for activities

authorized by 1 11.82 of this part;
(iv) Use value methodology calcula-

tion costs, and
(v) Any other assessment costs au-

thorized by If 11.60-11.84 of this part.
(2) The reasonable and necessary

costs for these categories shall be lim-
ited to those costs Incurred or antici-
pated by the authorized official for,
and specifically allocable to, site spe-
cific efforts taken in the assessment of
damages for a natural resource for
which the agency is acting as trustee.
Such costs shall be supported by ap-
propriate records and documentation,
and shall not reflect regular activities
performed by the agency In manage-
ment of the natural resource. Activi-
ties undertaken as part of the damage
assessment phase shall be taken in a
manner that is cost-effective, as that
phrase Is used in this part.

111.61 Injury Determination phase—gen-
eral.

(a) Requirement. (I) The authorized
official shall, in accordance with the
procedures provided In the Injury De-
termination phase of this part, deter-
mine: whether an Injury to one or
more of the natural resources has oc-
curred; and that the injury resulted
from the discharge of oil or release of
a hazardous substanee based upon the
exposure pathway and the nature of
the Injury.
(2) The Injury Determination phase

consists of 1 11 61—general: 111.62—
injury definition; f 11.83—pathway de-
termination; and 111.64---testing and
sampling methods, of this part.
(b) Purpose, The purpose of the

Injury Determination phase Is to
ensure that only assessments involving
welt documented injuries resulting
from the discharge of oil or release of
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a hazardous substance proceed
through the type B assessment.
(c) Injury Determination phase

steps. (1) The authorized official shall
determine whether the potentially in-
jured resource constitutes a surface
water, ground water, air, geologic, or
biological resource as defined In
1 11.14 of this part. The authorized of-
ficial shall then proceed in accordance
with the guidance provided in the
Injury definition section, 111.82 of
this part, to determine if the resource
is injured.
(2) The authorized official shall

follow the guidance provided in the
testing and sampling methods section,
111.64 of this part, In selecting the
methodology for determining Injury.
The authorized official shall select
from available testing and sampling
procedures one or more procedures
that meet the requirements of the se-
lected methodologies.
(3) The authorized official shall

follow the guidance provided in the
pathway section, 111.63 of this part,
to determine the route through which
the oil or hazardous substance is or
was transported from the source of
the discharge or release to the injured
resource.
(4) If more than one resource, as de-

fined in 1 11.14(z) of this part, has po-
tentially been injured, an Injury deter-
mination for each resource shall be
made in accordance with the guidance
provided in each section of the Injury
Determination phase-
d) Selection of methodologies. (1)

One of the methodologies provided in
11.64 of this part for the potentially

Injured resource, or one that meets
the acceptance criteria provided for
that resource, shall be used to estab-
lish injury.
(2) Selection of the methodologies

for the Injury Determination phase
shall be based upon cost-effectiveness
as that phrase is used in this part.
(e) Completion of Injury Determina-

tion phase, (1) Upon completion of the
Injury Determination phase, the As-
sessment Plan shall be reviewed in ac-
cordance with the requirements of
1 11.32(f) of this part.
(2) When the authorized official has

determined that one or more of the
natural resources has been Injured as

inn
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a result of tile discharge or release,
the authorized official may proceed to
the Quantification and the Damage
Determination phases.
(3) When the authorized official has

determined that an Injury has not oc-
curred to at least one of the natural
resources or that an injury has oc-
curred but that the Injury cannot be
linked to the discharge or release, the
authorized official shall not pursue
further assessment under this part.

011.62 Injury Determination phatie—
injury definition.

(a) The authorized official shall de-
termine that an Injury has occurred to
natural resources based upon the defi-
nitions provided in this section for sur-
face water, ground water, air, geologic,
and biological resources. The author-
ized official shall test for injury using
the methodologies and guidance pro-
vided in 1 11_64 of this part. The test
results of the methodologies must
meet the acceptance criteria provided
in this section to make a determina-
tion of injury.
(b) Surface water resources. U) An

injury to a surface water resource has
resulted from the discharge of oil or
release of a hazardous substance If one
or more of the following changes In
the physical or chemical quality of the
resource is measured:
(I) Concentrations and duration of

substances in excess of drinking water
standards as established by sections
1411-1418 of SDWA, or by other Fed-
eral or Stale laws or regulations that
establish such standards for drinking
water, in surface water that was pota-
ble before the discharge or release;
(ii) Concentrations and duration of

subslaesss in excess of water quality
criteria established by section
1401(11(D) of S1)WA, or by other Fed-
eral or State laws or regulations that
establish such criteria for public water
supplies, in surface water that before
the discharge or release met the crite-
ria and Is a committed use, as the
phrase is used in this part, as a public
water supply;
(Ili) Concentrations and duration of

substances in excess of applicable
water quality criteria established by
section 304taa 11 of the CWA, or by
other Federal or State laws or regula
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(Ions that establish such criteria. in
surface water that before the dis-
charge or release met the criteria and
is a committed use, as that phrase is
used in this part, as a habitat for
aquatic life, water supply, or recrea-
tion. The most stringent criterion
shall apply when surface water is used
for more than one of these purposes;
(iv) Concentrations of substances on

bed, bank, or shoreline sediments suf-
ficient to cause the sediment to exhib-
it characteristics identified under or
listed pursuant to section 3001 of the
Solid Waste Disposal Act, 42 if S.C.
6921; or
(v) Concentrations and duration of

substances sufficient to have caused
injury as defined in paragraphs (c).
(d), (el, or (1) of this section to ground
water, air, geologic, or biological re-
sources, when exposed to surface
water, suspended sediments, or bed,
bank, or shoreline sediments.
(2)(i) The acceptance criterion for

Injury to the surface water resource is
the measurement of concentrations of
oil or a hazardous substance in two
samples from the resource. The sam-
ples must be one of the following
types, except as specified In paragraph
(b)(3) of this section:
(A) Two water samples from differ-

ent locations, separated by a straight-
line distance of not less than 100 feet;
or
(ID Two bed, bank, or shoreline sedi-
ment samples from different locations
separated by a straight-line distance of
not less than 100 feet; or
(C) One water sample and one h
bank, or shoreline sediment sainpl
(D) Two water samples fron

same location collected at (MO
times_
(ii) In those instances when injury is

determined and no oil or hazardous
substances are detected in samples
from the surface water resource, It
must be demonstrated that the sl
stance causing injury occurs or has
curred in the surface water resource as
a result of physical, chemical, or bio-
logical reactions initiated by the dis-
charge of oil or release of a hazardous
substance
(3) If the maximum straight-line dis-

tance of the surface water resourue is
less than 100 fuel, I hen the samples
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required in paragraph (b)(2)(i) (A) and
(B) of this section should be separated
by one-half the maximum straight-line
distance of the surface water resource.
(c) Ground waler resources. (1) An

injury to the ground water resource
has resulted from the discharge of oil
or release of a hazardous substance if
one or more of the following changes
in the physical or chemical quality of
the resource is measured:
(I) Concentrations of substances in

excess of drinking water standards, es-
tablished by sections 1411-1916 of the
SDWA, or by other Federal or State
laws or regulations that. establish such
standards for drinking water, in
ground water that was potable before
the discharge or release;
(ii) Concentrations of substances in

excess of water quality criteria, estab-
lished by section 1401(1)(d) of the
SDWA, or by other Federal or State
laws or regulations that establish such
criteria for public water supplies, In
ground water that before the dis-
charge or release met the criteria and
is a committed use, as the phrase is
used in this part, as a public water
supply;

(ill) Concentrations of substances in
excess of applicable water quality cri-
teria, established by section 304(a)(1)
of the CWA, or by other Federal or
State laws or regulations that estab-
lish such criteria for domestic water
supplies, In ground water that before
the discharge or release met the crite-
ria and is a committed use as that
phrase is used In this part, as a domes-
tic water supply; or
(iv) Concentrations of substances

sufficient to have caused injury as de-
fined In paragraphs (b), (dl. (e), or (f)
of this section to surface water, air,
geologic, or biological resources, when
exposed to ground water.
(2) The acceptance criterion for

Injury to ground water resources is the
measurement of concentrations of oil
or hazardous substance in two ground
water samples. The water samples
must be from the same geohydrologic
unit and must be obtained from one of
r ,e following pairs of sources, except
. specified in paragraph (c)(3) of this
c

(i) Two properly constructed wells
separated by a straight-line distance of
not less than 100 feet; or
(Ii) A properly constructed well and

a natural spring or seep separated by a
straight-line distance of not less than
100 feet; or

Two natural springs or seeps
separated by a straight-line distance of
not less than 100 feet.
(3) If the maximum straight-line dis-

tance of the ground water resource is
less than 100 feet. the samples re-
quired in paragraph (0{2) of this sec-
tion should be separated by one-half
of the maximum straight-line distance
of the ground water resource.
(4) In those instances when injury is

determined and no oil or hazardous
substance is detected in samples from
the ground water resource, it must be
demonstrated that the substance caus-
ing injury occurs or has occurred in
the ground water resource as a result
of physical, chemical, or biological re-
actions initiated by the discharge of
oil or release of hazardous substances.
(d) Air resources. An injury to the

air resource has resulted from the dis-
charge of oil or release of a hazardous
substance if one or more of the follow-
ing changes in the physical or chemi-
cal quality of the resource is meas-
ured:
(1) Concentrations of emissions in

excess of standards for hazardous air
pollutants established by section 112
of the Clean Air Act. 42 U.S.C. 7412, or
by other Federal or State air stand•
ards established for the protection of
public welfare or natural resources; or
{2) Concentrations and duration of

emissions sufficient to haVe caused
injury as defined in paragraphs (b),
(c), (e), or (f) of this section to surface
water, ground water, geologic, or bio-
logical resources when exposed to the
emissions.
(el Geologic resources. An injury to

the geologic resource has resulted
from the discharge of oil or release of
a hazardous substance if one or more
of the following changes in the physi-
cal or chemical quality of the resource
is measured:
(1) Concentrations of substances suf-

ficient for the materials in the geolog-
ic resource to exhibit characteristics
identified under or listed pursuant to

section 3001 of the Solid Waste Dis-
posal Act, 42 6921;
(2) Concentrations of substances suf-

ficient to raise the negative logarithm
of the hydrogen ion concentration of
the soil )pH) to above 8.5 (above 7.5 in
humid areas) or to reduce it below 4.0;
(3) Concentrations of substances suf-

ficient to yield a salt saturation value
greater than 2 milltinhos per centime-
ter in the soil or a sodium adsorption
ratio of more limo 0.178:
(4) Concentrations of substances suf-

ficient to decrease the water holding
capacity such that plant, microbial, or
Invertebrate populations are affected;
(5) Concentrations of substances suf-

ficient to impede soil microbial respi-
ration to an extent that plant and mi-
crobial growth have been inhibited;
(6) Concentrations in the soil of sub-

stances sufficient to inhibit carbon
mineralization resulting from a reduc-
tion in soil microbial populations;
(7) Concentrations of substances suf-

ficient to restrict the ability to access,
develop, or use mineral resources
within or beneath the geologic re-
source exposed to the oil or hazardous
substance;
(8) Conceni raj ions of subs) antes suf-

ficient to have caused injury to ground
water, as defined in paragraph (c) of
this section, from physical or chemical
changes in gases or water from the un-
saturated zone;
(9) Concentrations in the soil of sub-

stances sufficient to cause a toxic re-
sponse to soil invertebrates;
(10) Concentrations in the soil of

substances sufficient to cause a phy to-
toxic response such as retardation of
plant, growth; or
(11) Concentrations of substances

sufficient to have caused injury as de-
fined in paragraphs (b), (c). (dl. or (f),
of this section to surface water,
ground water. air, or biological re-
sources when exposed to the sub-
stances.
(f) Biological resources. t 1) An

Injury to a biological resource has re-
sulted from the discharge of oil or re-
lease of a hazardous substance if con-
centration of the substance is suffi-
cient to:
{I) Cause the biological resource or

its offspring to have undergone at
least one of the. following adverse

changes in viability: death, disease, be-
havioral abnormalities, cancer. genetic
mutations, physiological malfunctions
(including malfunctions in reproduc-
tion), or physical deformations; or
(Ii) Exceed action or tolerance levels

established under section 402 of the
Food, Drug and Cosmetic Act, 21
U.S.C. 342, in edible portions of orga-
nisms; or
(iii) Exceed levels for which an ao-

propriale State health agency has
issued directives to limit or ban con-
sumption of such organism,
(2) The method for determining

injury to a biological resource, as de-
fined in paragraph ( f )(1)(i) of this sec-
tion, shall be chosen based upon the
capability of the method to demon-
strate a measurable biological re-
sponse_ An injury can be demonstrated
if the authorized official determines
that the biological response under con-
sideration can satisfy all of the follow-
ing acceptance criteria:
(I) The biological response is often

the result of exposure to oil or hazard-
ous substances. This criterion excludes
biological responses that are caused
predominately by other environmental
factors such as disturbance, nutrition.
trauma, or weather_ The biological re-
sponse most be a commonly docu-
mented response resulting from expo-
sure to oil or hazardous substances.
(11) Exposure to oil or hazardous sub-

stances Is known to cause this biologi-
cal response in free-ranging organisms.
This criterion Identifies biological re-
sponses that have been documented to
occur in a natural ecosystem as a
result. of exposure to oil or hazardous
substances. The documentation must
include the correlation of the degree
of the biological response to the ob-
served exposure concentration of oil or
hazardous substances.
(ill) Exposure to oil or hazardous

substances is known to cause this bio-
logical response in controlled experi-
ments. This criterion provides a quan-
titative confirmation of a biological re-
sponse occurring under environmen-
tally realistic exposure levels that may
be linked to oil or hazardous substance
exposure that has been observed in a
natural ecosystem. Iliolog,ical re-
sponses that have been documented
only lit controlled experimental condi-
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Lions are insufficient to establish cor-
relation with exposure occurring in a
natural ecosystem.
(iv) The biological response measure-
ment is practical to perform and pro-
duces scientifically valid results. The
biological response measurement must
be sufficiently routine such that it is
practical to perform the biological re-
sponse measurement and to obtain sci-
entifically valid results. To meet this
criterion, the biological response meas-
urement must be adequately docu-
mented in scientific literature, must
produce reproducible and verifiable re-
sults, and must have well defined and
accepted statistical criteria for inter-
preting as well as rejecting results.
(3) Unless otherwise provided for in

this section, the injury determination
must be based upon the establishment
of a statistically significant difference
In the biological response between
samples from populations in the as-
sessment area and in the control area.
The determination as to what consti-
tutes a statistically significant differ-
ence must be consistent with the qual-
ity assurance provisions of the Assess-
ment Plan. The selection of the con-
trol area shall be consistent with the
guidance provided in 1 11.72 of this
part.
(4) The biological responses listed in

this paragraph have been evaluated
and found to satisfy the acceptance
criteria provided In paragraph (f)(2) of
this section. The authorized official
may, when appropriate, select from
this list to determine injury to fish
and wildlife resources or may desig-
nate another response as the deter-
miner of injury provided that the des-
ignated response can satisfy the ac-
ceptance criteria provided in para-
graph (f)(2) of this section. The bio-
logical responses are listed by the cate-
gories of Injury for which they may be
applied.
(l) Category of injury---death. Five bi-

ological responses for determining
when death is a result of exposure to
the discharge of oil or release of a haz-
ardous substance have met the accept-
ance criteria.
(A) Brain cholinesterase (ChE)
enzyme activity. Injury has occurred
when brain ChE activity in a sample
from the population has been inhibit-
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ed by at. least 50 percent compared to
the mean for normal brain ChE activi-
ty of the wildlife species. These en-
zymes are in the nervous system of
vertebrate organisms and the rate of
ChE activity is associated with the
regulation of nerve impulse transmis-
sion. This biological response may be
used to confirm injury when anti-ChE
substances, such as organophosphorus
and carbarnate pesticides, are suspect-
ed to have resulted in death to bird
and mammal species.
(B) Fish kill investigations. Injury
has occurred when a significant in-
crease in the frequency or numbers of
dead or dying fish can be measured In
accordance with the procedures for
counting dead or dying fish contained
in Part II (Fish-Kill Counting Guide-
lines) of "Monetary Values of Fresh-
water Fish and Fish-Kill Counting
Guidelines," American Fisheries Socie-
ty Special Publication Number 13,
1982 (incorporated by reference, see
111.18).
(C) Wildlife kill investigations.

Injury has occurred when a significant
increase in the frequency or number
of dead or dying birds or mammal spe-
cies can be measured in a population
sample from the assessment area as
compared to a population sample from
a control area. Wildlife kill investiga-
tions may be used when acute mortali-
ty has occurred to multiple, wildlife
species, or when detectable quantities
of oil or hazardous substances have
adherred to. bound to, or otherwise
covered surface tissue, or had been in-
gested or inhaled by dead or dying
bird or mammal species.
(D) In situ bioassay. Injury has oc-

curred when a statistically significant
difference can be measured in the
total mortality and/or mortality rates
between population samples exposed
In situ to a discharge of oil or a release
of hazardous substance and those In a
control site. In situ caged or confined
bioassay may be used to confirm
injury when oil or hazardous sub-
stances are suspected to have caused
death to fish species.
(E) Laboratory toxicity testing.

Injury has occurred when a statistical-
ly significant difference can be meas-
ured in the total mortality and/or
mortality rates between •
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samples of the lest organisms placed
In exposure chambers containing con-
centrations of oil or hazardous sub-
stances and those in a control cham-
ber. Published standardized laboratory
fish toxicity testing methodologies for
acute flow-through, acute static, par-
tial-chronic (early life stage), and
chronic (life cycle) toxicity tests may
be used to confirm injury. The oil or
hazardous substance used in the test
must be the exact substance or a sub-
stance that is reasonably comparable
to that. suspected to have caused death
to the natural population of fish_
(II) Category of injury—disease. One

biological response for determining
when disease is a result of exposure to
the discharge of oil or release of a haz-
ardous substance has met the accept-
ance criteria.
(A) Fin erosion. Injury has occurred
when a. statistically significant differ-
ence can be measured in the frequency
of occurrence of fin erosion (also re-
ferred to as tin rot) in a population
sample from the assessment area as
compared to a sample from the con-
trol area. Fin erosion shall be con-
firmed by appropriate histological pro-
cedures. Fin erosion may be used when
MI or hazardous substances are sus-
pected to have caused the disease.
(Ili) Category of injury—behavioral

abnormalities. Two biological re-
sponses for determining when behav-
ioral abnormalities are a result of the
exposure to the discharge of oil or re-
lease of a hazardous substance have
met the acceptance criteria.
(A) Clinical behavioral signs of tox-

icity. Injury has occurred when a sta-
tistically significant difference can be
measured in the frequency of occur-
rence of clinical behavioral signs of
toxicity in a population sample from
Lhe assessment area as compared to a
sample from the control area. Clinical
behavioral signs of toxicity are charac-
teristic behavioral symptoms ex-
pressed by an organism in reponse to
exposure to an oil or hazardous sub-
stance. The clinical behavioral signs of
toxicity used shall be those that have
been documented in published litera-
ture.
(B) Avoidance, Injury has occurred
when a statistically significant differ-
ence can be measured in the frequency
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of avoidance behavior in population
samples of fish placed in testing cham-
bers with equal access to water con-
taining oil or a hazardous substance
and the control water. The oil or haz-
ardous substance used in the test must
be the exact substance or a substance
that is reasonably comparable to that
suspected to have caused avoidance to
the natural populations of fish. This
biological response may be used to
confirm injury when oil or hazardous
substances are suspected to have re-
sulted in avoidance behavior in fish
species.
(iv) Category of injury—cancer. One

biological response for determining
when cancer is a result of exposure to
the discharge of oil or release of a haz-
ardous substance has met the accept-
ance criteria.
(A) Fish neoplasm. Injury has oc-

curred when a statistically significant
difference can be measured in the fre-
quency of occurrence of the fish neo-
plasia when comparing population
samples from the assessment area and
a control area. Neoplasms are charac-
terized by relatively autonomous
growth of abnormal cells that by pro-
liferation infiltrate, press upon, or
Invade healthy tissue thereby causing
destruction of cells, interference with
physiological functions, or death of
the organism. The following type of
fish neoplasia may be used to deter-
mine injury: liver neoplasia and skin
neoplasia. The neoplasms shall be con-
firmed by histological procedures and
such confirmation procedures may
also include special staining tech-
niques for specific tissue components,
ultra-structural examination using
electron microscopy to identify cell
origin, and to rule out or confirm viral,
protozoan, or other causal agents. Fish
neoplasm may be used to determine
Injury when oil or hazardous sub-
stances are suspected to have been the
causal agent.
(v) Cali gory of injury—physiological

malfunctions. Five biological re-
sponses for determining when physio-
logical malfunctions are a result of ex-
posure to the discharge of oil or re-
lease of a hazardous substance have
met the acceptance criteria.
(A) Eggshell thinning. Injury has oc-

curred when eggshell l hickne:-,ses for
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samples for a population of a given
species at the assessment area are
thinner than those for samples from a
population at a control area, or are at
least 15 percent thinner than eggshells
collected before 1946 from the same
geographic area and stored in a
museum. This biological response is a
measure of avian eggshell thickness
resulting from the adult bird having
assimilated the oil or hazardous sub-
stance. This biological response may
be used when the organochlorine pes-
ticide DDT or its metabolites are sus-
pected to have caused such physiologi-
cal malfunction Injury.
(B) Reduced avian reproduction.

Injury has occurred when a statistical-
ly significant difference can be meas-
ured in the mean number of young
fledged per active nest when compar-
ing samples from populations in the
assessment area and a control area.
The fledging success (the number of
healthy young leaving the nest) shall
be used as the measurement of injury.
Factors that may contribute to this
measurement include egg fertility,
hatching success, and survival of
young. This biological response may
be used when oil or hazardous sub-
stances are suspected to have reduced
the nesting success of avian species.
(C) Cholinesterase (ChE) enzyme in-

hibition. Injury has occurred when
brain ChE activity in a sample from
the population at the assessment area
shows a statistically significant Inhibi-
tion when compared to the mean ac-
tivity level in samples from popula-
tions In a control area. These enzymes
are in the nervous systems of verte-
brate organisms and the rate of ChE
activity is associated with the regula-
tion of nerve impulse transmission.
This biological response may be used
as a demonstration of physiological
malfunction injury to birds, mammals,
and reptiles when anti-ChE sub-
stances, such as organophosphorus
and carbamate pesticides, have been
discharged or released.
(Dl Delta-aminolevatinic acid dehy-

dratase (ALAD) inhibition. Injury has
occurred when the activity level of
whole blood ALAD in a sample from
the population of a given species at an
assessment area is significantly less
than mean values for a population at a
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control area, and ALAD depression of
at least 50 percent can be measured.
The ALAD enzyme is associated with
the formation of hemoglobin in blood
and in chemical detoxification process-
es In the liver. This biological response
is a measure of the rate of ALAD ac-
tivity. This biological response may be
used to determine injury to bird and
mammal species that have been ex-
posed to lead.
(E) Reduced fish reproduction.

Injury has occurred when a statistical-
ly significant difference in reproduc-
tion success between the control orga-
nisms and the test organisms can be
measured based on the use of pub-
lished standardized laboratory toxicity
testing methodologies. This biological
response may be used when the oil or
hazardous substance is suspected to
have caused a reduction in the repro-
ductive success of fish species. Labora-
tory partial-chronic and laboratory
chronic toxicity tests may be used.
The oil or hazardous substance used in
the test must be the exact substance
or a substance that, is reasonably com-
parable to that suspected to have
caused reduced reproductive success in
the natural population of fish.
(vi) Category of injury--physical de-

formation. Four biological responses
for determining when physical defor-
mations are a result of exposure to the
discharge of oil or release of a hazard-
ous substance have met the injury ac-
ceptance criteria.
(A) Overt external nititformations.

Injury has occurred when a statistical-
ly significant difference can be meas-
ured in the frequency of overt exter-
nal malformation, such as small or
missing eyes, when comparing samples
from populations of wildlife species
from the assessment area and a con-
trol area. This biological response may
be used as a demonstration of injury
when such physical deformations are
observed in wildlife species exposed to
oil or hazardous substances.

Skeletal deformities. Injury has
occurred when a statistically signfi-
cant difference can be measured in the
frequency of skeletal deformities, such
as defects In growth of hones, when
comparing samples from populations
of wildlife species from the assessment
area and a control urea. This biological
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response may be used :Li a demonstra-
tion of Injury when such physical de-
formations are observed in wildlife
species exposed to oil or hazardous
substances.
(C) Internal whole organ and soft

tissue malformation. Injury has oc-
curred when a statistically signficant
difference can be measured in the fre-
quency of malformations to brain,
heart, liver, kidney, and other organs,
as well as soft tissues of the gastroin-
testinal tract and vascular system.
when comparing samples from popula-
tions of wildlife species in the assess-
ment area and a control area. This bio-
logical response may be used as a dem-
onstration of injury when such physi-
cal deformations are observed in wild-
life species exposed to oil or hazardous
substances.
(Dl Iiistopathological lesions. Injury
has occurred when a statistically sign-
ficant difference can be measured In
the frequency of tissue or cellular le-
sions when comparing samples from
populations of wildlife species from
the assessment area and a control
area. This biological response may be
used as a demonstration of injury
when such physical deformations are
observed in wildlife species exposed to
oil or hazardous substances.

111.63 injury Determination Oleic—path-
way determination.

(a) General. (1) To determine the ex-
posure pathways of the oil or hazard-
ous substance, the following shall be
considered:
(I) The chemical and physical char-

acteristics of the discharged oil or re-
leased hazardous substance when
transported by natural processes or
while present in natural media;
(ii) The rate or mechanism of trans-

port by natural processes of the dis-
charged oil or released hazardous sub-
stance; and
(Di) Combinations of pathways that,
when viewed together, may transport
the discharged oil or released hazard-
ous substance to the resource.
(2) The pathway may be determined
by either demonstrating the presence
of the oil or hazardous substance in
sufilcient colas-ntrations in the path-
way resource or by using a model that
demonstrates that the conditions ex,
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isled in Lhe route and in the oil or haz-
ardous substance such that the tome
served as the pathway.
(3) To the extent that the informa-

tion needed to make this determina-
tion Is not available, testa shall be con-
ducted and necessary data shall be col-
lected to meet the requirements of
this section. Methods that may be
used to conduct these additional tests
and collect new information are de-
scribed in 1 11.64 of this part.
(b) Surface water pathway. ( 1) When

the surface water resource is suspected
as the pathway or a component of the
pathway, the authorized official shall
determine, using guidance provided In
this paragraph, whether the surface
water resource, either solely or in com-
bination with other media, served as
the exposure pathway for injury to
the resource.
(2) (1) Using available information

and such additional tests as necessary,
it should be determined whether the
surface water resource downstream or
downcurrent of the source of dis-
charge or release has been exposed to
the oil or hazardous substance.
(di) When the source of discharge or

release is on an open water body, such
as a marsh, pond, lake, reservoir, bay,
estuary, gulf,or sound, it, should be de-
termined, using available information
and such additional tests as necessary,
whether the surface water resource in
the vicinity of the source of discharge
or release has been exposed to the oil
or hazardous substance.
(3) (I) If a surface water resource is

or likely has been exposed, the areal
extent of the exposed surface water
resource should be estimated, includ-
ing delineation of:
(A) Channels and reaches:
(B) Seasonal boundaries of open

water bodies; and
(C) Depth of exposed bed, bank, or

shoreline sediments.
In) As appropriate to the exposed re-

source, the following should be deter-
mined:
(A) Hydraulic parameters and

streamfiow characteristics of channels
and reaches:
(B) Bed sediment and suspended

sediment characteristics, nu:hiding
grain size, grain mineralogy, mid
chemistry of grain surfaces;
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(C) Volume, inflow-outflow rates,
degree of stratification, bathymetry,
and bottom sediment characteristics of
surface water bodies;
(D) Suspended sediment concentra-

tions and loads and bed forms and
loads of streams and tidally affected
waters; and
(E) Tidal flux, current direction, and

current rate in coastal and marine
waters.
(4) (i) Using available information

and data from additional tests as nec-
essary, the mobility of the oil or haz-
ardous substance in the exposed sur-
face water resource should be estimat-
ed. This estimate should consider such
physical and chemical characteristics
of the oil or hazardous substance as
aqueous solubility, aqueous miscibility,
density, volatility, potential for chemi-
cal degradation, chemical precipita-
tion, biological degradation, biological
uptake, and adsorption.
(11) Previous studies of the charac-

teristics discussed in paragraph
(b)(4)(I) of this section should be
relied upon if hydraulic, physical, and
chemical conditions In the exposed
surface water resource are similar to
experimental conditions of the previ-
ous studies. In the absence of this in-
formation, those field and laboratory
studies necessary to estimate the mo-
bility of the oil or hazardous sub-
stance in surface water flow may be
performed.
(5) (1) The rate of transport of the

oil or hazardous substance in surface
water should be estimated using avail-
able information and with consider-
ation of the hydraulic properties of
the exposed resource and the physical
and chemical characteristics of the oil
or hazardous substance.
(ii) Transport reores may be estimat-

ed using: -
(A) The results of previous time-of-

travel and dispersion studies made in
the exposed surface water resource
before the discharge or release;
(B) The results of previous studies.

conducted with the same or similar
chemical substances to those dis-
charged or released under experimen-
tal conditions similar to the hydraulic,
shemical, and biological conditions in
the exposed surface water resource;

(C) The results of field measure-
ments of time-of-travel and dispersion
made in the exposed or comparable
surface water resource, using natural
or artificial substances with transport
characteristics that reasonably ap-
proximate those of the oil or hazard-
ous substance; and
(Dl The results of simulation studies

using the results of appropriate time-
of-travel and dispersion studies in the
exposed or comparable surface water
resource.
(c) Ground water pathway. (1) When

ground water resources are suspected
as the pathway or a component of the
pathway, the authorized official shall
determine, using guidance provided in
this paragraph, whether ground water
resources, either solely or in combina-
tion with other media, served as the
exposure pathway for injury to the re-
source.
(2) Using available information and

such additional tests as necessary, it
should be determined whether the un-
saturated zone, the ground water, or
the geologic materials beneath or
downgradlent of the source of dis-
charge or release have been exposed to
the oil or hazardous substance.
(3) If a ground water resource is or

likely has been exposed, available in-
formation and such additional tests
should be used as necessary to deter-
mine the characteristics of the unsatu-
rated zone, as well as any aquifers and
confining units containing the exposed
ground water, In the vicinity of the
source of discharge or release. The
characteristics of concern include:
(I) Local geographical extent of

aquifers and confining units;
(ii) Seasonal depth to saturated zone

beneath the site;
(iii) Direction of ground wales flaw

in aquifers;
(iv) Local variation in direction of

ground water flow resulting from sea-
sonal or pumpage effects;
(v) Elevation of top and bottom of

aquifer and confining units;
(vi) Lithology, mineralogy, and po-

rosity of rocks or sediments compris-
ing the unsaturated zone, aquifers,
and confining units;
(vii) Transmissivity and hydraulic

conductivity of aquifers and confining
units; and
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Nature arid amount of hydrau-
lic connection between ground water
and local surface water resources.
(4) (i) Using available information

and such additional tests as necessary,
the mobility of the oil or hazardous
substance within the unsaturated zone
and in the exposed ground water re-
sources should be estimated. This esti-
mate should consider local recharge
rates and such physical and chemical
characteristics of the oil or hazardous
substance as aqueous solubility, aque-
ous miscibility, density, volatility. po-
tential for chemical degradation,
chemical precipitation, biological deg-
radation, biological uptake, and ad-
sorption onto solid phases In the un-
saturated zone, aquifers, and confining
units.
(il) Previous studies of the charac-

teristics discussed in paragraph
(c)(4)(i) of this section should be relied
upon if geohydrologic, physical, and
chemical conditions iii the exposed
ground water resource are similar to
experimental conditions of the previ-
ous studies. In the absence of this in-
formation, field and laboratory studies
may be performed as necessary to
mate the mobility of the oil or
ous substance within the unsaturated
zone and in ground water flows.
(5) (i) The rate of transport of the

oil or hazardous substance in ground
water should be estimated using avail-
able Information and with consider-
ation of the site hydrology, geohydro-
logic properties of the exposed re-
source, and the physical and chemical
characteristics of the oil or hazardous
substance.

Trairseor t rates may be estimat-
s,; using:
(A) Results of previous studies con-

ducted with the same or similar chemi-
cal substance, under experimental geo-
hydrological. physical, and chemical
conditions similar to the ground water
resource exposed to the oil or hazard-
ous substance;
(R) Results of field measurements
that allow computation of arrival
times of the discharged or released
substance at downgradiertt wells, so
that an erupt iCal transport rate may
be dsi*,J1; or
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(C) Results of simulation studies. In-
cluding analog or numerical modeling
of the ground water system.
(d) Air pathway. (1) When air re-

sources are suspected as the pathway
or a component of the pathway, the
authorized official shall determine.
using guidance provided in this para-
graph, whether the air resources
either solely or in combination with
other media, served as the exposure
pathway for Injury to the resource.
(2) Using available information, air

modeling, and additional field sam-
pling and analysis, it should be deter-
mined whether air resources have
been exposed to the discharge of oil or
release of a hazardous substance.
(3) (1) If an air resource is or has

likely been exposed, available informa-
tion and such additional tests as neces-
sary should be used to estimate the
areal extent of exposure and the dura-
tion and frequency of exposure of
such areas to emissions from the dis-
charge of oil or release of a hazardous
substance.
di) The areal extent of exposure -is

defined as the geographical surface
9 rP. " space where emissions from

of discharge or release are
ilierwise determined to be

present for such duration and frequen-
cy as to potentially result in injury to
resources present within the area or
space.
(4) Previous studies of the character-

istics discussed in paragraph (d)(3)(1)
of this section should be relied upon If
the conditions in the exposed air re-
source are similar to experimental con-
ditions of the previous studies. In the
absence of this information, air sam-
pling .u,d analysis methods identified
Itr § 11.64(d) of this part, air modeling
methods, or -a combination of the-
methods may be used In Identify! .
the air exposure pathway and in esti-
mating the areal extent of exposure
and duration arid frequency of expo-
sure.
(5) For estimating the areal extent,

duration, and frequency of exposure
from the discharge or release, the fol-
lowing factors shall be considered as
may be appropriate for each emissions
event:
(I) The mariner and nature in which

the discharge or release occurs, trielud-
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ing the duration of the emissions,
amount of the discharge or release,
and emergency or other time critical
factors;
(li) The configuration of the emit-

ting source, including sources such as
ponds, lagoons, pools. puddles, land
and water surface spills, and venting
from containers and vessels;
UM Physical and chemcial proper-

ties of substances discharged or re-
leased, including volatility, toxicity.
solubility, and physical state;
(iv) The deposition from the air and

re-emission to the air of gaseous and
particulate emissions that provide
periodic transport of the emissions;
and
(V) Air transport and dispersion fac-

tors, including wind speed and direc-
tion, and atmospheric stability and
temperature.
(e) Geologic pathway. (1) When geo-

logic resources are suspected as the
pathway or a component of the path-
way. the authorized official shall de-
termine, using guidance provided in
this paragraph, whether geologic re-
sources, either solely or in combina-
tion with other media, served as the
exposure pathway for injury to the re-
source.
(2) (i) Using available information

and the methods listed in 111.84(e) of
this part, it should be determined
whether any element of the geologic
resource has been exposed to the oil or
hazardous substance. If a geologic re-
source is or has likely been exposed,
the areal extent of the exposed geolog-
ic resource, including the lateral and
vertical extent of the dispersion,
should be estimated.
(ill To determine whether the un-

saturated zone served as a pathway,
the guidance provided in paragraph
(c) of this section should be followed.
(f) Biological pathway. (1) When bi-

ological resources are suspected as the
pathway or a component of the path-
way, the authorized official shall de-
termine, using the guidance provided
in this paragraph, whether biological
resources, either solely or in combina-
tion with other media, served as the
exposure pathway for injury to the re-
source.
(2) Biological pathways that resulted

from either direct or indirect exposure

to the oil or hazardous substance, or
from exposure to products of chemical
or biological reactions initiated by the
discharge or release shall be identified.
Direct exposure can result from direct
physical contact with the discharged
oil or released hazardous substance.
Indirect exposure can result from food
chain processes.
13) If the oil or hazardous substance

adhered to, bound to. or otherwise cov-
ered surface tissue, or was ingested, or
inhaled but not assimilated, the area
of dispersion may be determined baser
upon chemical analysis of the appro-
priate tissues or organs (such as
leaves, lungs. stomach, intestine, or
their contents) that were directly ex-
posed to the oil or hazardous sub-
stance.
(4) If the oil or hazardous substance
was assimilated, the areal dispersion
may be determined based upon one or
more of the following alternative pro-
cedures:
(i) If direct exposure to the biologi-

cal resource has occurred, chemical
analysis of the organisms that. have
been exposed may be performed.
(II) If indirect exposure to the bio-

logical resource has occurred, either
chemical analysis of free-ranging bio-
logical resources using one or more in-
dicator species as appropriate, or labo-
ratory analysis of one or more in situ
placed indicator species as appropriate
may be performed.
(A) "Indicator species." as used in

this section, means a species of orga-
nism selected consistent with the fol-
lowing factors to represent a trophic
level of a food chain:
(1) General availability of resident

organisms in the assessment area;
(2) Potential for exposure to the oil

or hazardous substance through inges-
tion, assimilation, or inhalation;
(3) Occurrence of the substance in a

chemical form that can be assimilated
by the organism;
(4) Capacity of the organism to as-

similate, bioconcentrate, bloaccumu-
late, and/or blomagnify the substance;
(5) Capacity of the organism to me-

tabolize the substance to a form that
cannot be detected through available
chemical analytical procedures; and

Office of the Secretory of the Interior

(6) Extent to which the organism is
representative of the food chain of
concern.
(B) Collection of the indicator spe-

cies should be limited to the number
necessary to define the areal disper-
sion and to provide sufficient sample
volume for chemical analysis.
(C) When in situ procedures are

used, indicator species that behave
comparably to organisms existing
under free-ranging conditions shall be
collected. The indicator species used in
this procedure shall be obtained either
from a control area selected consistent
with provisions of § 11.72 of this part
or obtained from a suitable supply of
wild-strain organisms reared in a labo-
ratory setting. Appropriate chemical
analysis shall be performed on a repre-
sentative subsample of the indicator
species before in situ placement.
OM In situ placement procedures

shall be used where the collection of
samples would be inconsistent with
the provisions of 11.17(b) of this
part.
(5) Sampling sites and the number

of replicate samples to be collected at
the sampling sites shall be consistent
with the quality assurance provisions
of the Assessment Plan.
(6) Chemical analysis of biological

resource samples collected for the pur-
pose of this section shall be conducted
In accordance with the quality assur-
ance provisions of the Assessment
Plan.

111.64 injury Determination phase—test-
ing and sampling methods.

(a) General. (1) The guidance provid-
ed In this section shall be followed for
selecting methodologies for the Injury
Determination phase.
(2) Before selecting methodologies,

the objectives to be achieved by test-
ing and sampling shall be defined.
These objectives shall be listed in the
Assessment Plan. In developing these
objectives, the availability of informa-
tion from response actions relating to
the discharge or release, the resource
exposed, the characteristics of the oil
or hazardous substance, potential
physical, chemical, or biological reac-
tions Initiated by the discharge or re-
lease, the potential injury, the path-
way of exposure, and the potential for
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injury resulting from that pathway
should be considered.
(3) When selecting testing and sam-

pling methods, only those methodolo-
gies shall be selected:
(i) For which performance under

conditions similar to those anticipated
at the assessment area has been dem-
onstrated;
(il) That ensure testing and sam-

pling performance will be cost-effec-
tive-
(ill) That will produce data that

were previously unavailable and that
are needed to make the determina-
tions; and
(iv) That will provide data consistent

with the data requirements of the
Quantification phase.
(4) Specific factors that should be

considered when selecting testing and
sampling methodologies to meet the
requirements in paragraph (a)(3) of
this section include:
(I) Physical state of the discharged

or released substance;
(ii) The duration, frequency, season,

and time of the discharge or release;
(Ili) The range of concentrations of

chemical compounds to be analyzed in
different media;
(iv) Detection limits, accuracy, pieci-

sion, interferences, arid time required
to perform alternative methods;
(v) Potential safety hazards to

obtain and test samples;
(vi) Costs of alternative methods;

and
(vii) Specific guidance provided in

paragraphs (b), (c). (d), (e), and (f) of
this section.
(b) Surface water resources. (1) Test-

ing and sampling for injury to surface
water resources shall be performed
using methodologies described in the
Assessment Plan.
(2) Chemical analyses performed to

meet the requirements of the Injury
Determination phase for surface water
resources shall be conducted in accord-
ance with methods that are generally
accepted or have been scientifically
verified and documented.
(3) The term "water sample" shall

denote a volume of water collected and
preserved to represent the bulk water
and any dissolved or suspended mate-
rials or microorganisms occurring in
the surface water resource.
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(4) Sampling of water and sediments

from surface water resources shall be
conducted according to generally ac-
cepted methods.
(5) Measurement of the hydrologic

properties of the resource shall be con-
ducted according to generally accepted
methods.
(6) (1) Interpretation of surface-

water flow or estimation of transport

of oil or hazardous substance in sur-

face water through the use of models

shall be based on hydrologic literature

and current practice.
(ill The applicability of models used

during the assessment should be dem-
onstrated, including citation or de-

scription of the following:
(A) Physical, chemical, and biologi-

cal processes simulated by the model:

(B) Mathematical or statistical

methods used in the model; and

(C) Model computer code (if any),

test cases proving the code works, and

any alteration of previously document-

ed code made to adapt the model to

the assessment area.
(ill) The validity of models used

during the assessment should be estab-

lished, including a description of the
following:
(A) Hydraulic geometry. physiogra-

phic features, and flow characteristics
of modeled reaches or areas;
(B) Sources of hydrological. chemi-

cal, biological, and meteorological data
used in the model;
(C) Lists or maps of data used to de-

scribe initial conditions;
(D) Time increments or time periods
modeled;
(E) Comparison of predicted fluxes

of water and solutes with measured
fluxes;
(F) Calibration-verification proce-

dures and results; and
(G) Types and results of sensitivity
analyses made.
(c) Ground water resources. (1) Test-

ing and sampling for injury to ground

water resources shall be performed
using methodologies described in the
Assessment Plan.
(2) Chemical analyses performed to

meet the requirements of the Injury
Determination phase for ground water

resources shall be conducted in accord-

ance with methods that are generally
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accepted or have been scientifically
verified and documented.
(3) (1) The term "water sample"

shall denote a volume of water collect-
ed and preserved to represent the bulk
water and any dissolved or suspended
materials or microorganisms occurring

in the ground water resource.
(II) The source of ground water sam-

ples may be from natural springs. in
seeps, or from wells constructed ac-
cording to generally accepted meth-
ods.
(4) Sampling of ground water or of

geologic materials through which the
ground water migrates shall be con-
ducted according to generally accepted
methods.
(5) Measurement of the geohydrolo-

gic properties of the resource shall be
conducted according to generally ac-
cepted practice.
(6) Description of lithologies, miner-

als, cements, or other sedimentary
characteristics of the ground water re-
source should follow generally accept-

ed methods.
(7) Interpretation of the geohydrolo-

glee) setting, including identifying geo-

logic layers comprising aquifers and

any confining units, shall be based on
geohydrologic and geologic literature

and generally accepted practice.
(8) (1) Interpretation of _ ground-

water flow systems or estimation of
transport of oil or hazardous sub-

stances in ground water through the

use of models shall be based on geohy-

drologic literature and current prac-

tice.
(ii) The applicability of models used

during the assessment should be dem-
onstrated, Including citation or de-
scription of the following.
(A) Physical, chemical. and biologi-

cal processes simulated by the model;
(B) Mathematical or statistical
methods used in the model; and
(C) Model computer code any),

test cases proving the code works, and

any alteration of previously document-

ed code made to adapt the model to
the assessment area.
(iii) The validity of models used

during the assessment should be estab
lished, Including a description of the
following:
(A) Model boundary conditions and

stresses simulated;
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(H) How the model approximates
the geohydrological framework of the
assessment area;
(C) Grid size and geometry;
(D) Sources of geohydrological,

chemical, and biological data used in
the model;
(E) Lists or maps of data used to de-

scribe initial conditions;
(F) Time increments or time periods
modeled;
(0) Comparison of predicted fluxes

of water and solutes with measured
fluxes;
(H) Calibratioie verif 'cation proce-

dures and results; and
(I) Type and results of sensitivity

analyses made.
(d) Air resources. ( I) Testing and

sampling for injury to air resources
shall be performed using methodolo-
gies that meet the selection and docu-
mentation requirements in this para-
graph. Methods identified in this sec-
tion and methods meeting the selec-
tion requirements identified in this
section shall be used to detect, identi-
fy, and determine the presence and
source of emissions of oil or a hazard-
ous substance, and the duration, Ire:
quency, period of exposure (day.
night, seasonal, etc.), and levels of ex-
posure.
(2) The sampling and analysis meth-

ods identified in this paragraph are
the primary methods to be used for
determining injury to the air resource.
Air modeling methods may be used for
injury determination only when air
sampling and analysis methods are not
available or the discharge or release
occurred with no opportunity to moni-
tor or sample the emissions.
(3) (1) Methods developed, evaluated.

approved, and published by the U.S.
Environmental Protection Agency
may be used for sampling and analysis
to determine injury to the air re-
source.
(II) Methods selected for air sam-

pling and analysis may include those
methods that have been formally re-
viewed, evaluated, and published by
the following government and profes-
sional organizations: the National In-
stitute for Occupational Safety and
Health, the American Society for Test-
ing and Materials, and the American
Public Health Association.
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till) Methods 'elected for sir MOW
piing and analysis shall be seethatie
that are documented for earl at
following:
(A) The range of field conditions for
which the methods are applicable;
(B) Quality assurance and quality

control requirements necessary to
achieve the data quality the methods
are capable of producing-,
(C) Operational costs of conducting

the methods; and
(D) Time required to conduct the
methods.
(iv) The detenifination of concentra-

tions in excess of emission standards
for hazardous air pollutants estab-
lished under section 112 of the Clean
Air Act, 42 U.S.C. 7412, shall be con-
ducted In accordance with the primary
methods or alternative methods as re-
quired in "National Emission Stand-
ards for Hazardous Air Pollutants:
Source Test and Analytical Methods,"
40 CFR 61.14, and as may be applica-
ble to the determination of injury to
air resources.
(4) In selecting methods for testing

and sampling for injury to air re-
sources, the following performance
factors of the sampling and analysis
methods and the influencing charac-
teristics of the assessment area and
the general vicinity shall be consid-
ered:
(I) Method detection limits, accura-

cy, precision, specificity, interferences,
and analysis of time and cost;
(ti) Sampling area locations and fre-

quency, duration of sampling, and
chemical stability of emissions; and

till) Meteorological parameters that
influence the transport of emissions
and the spatial and temporal variedm
in concentration.
(e) Geologic resources. (1) Testis:,,

and sampling for injury to geologic re-
sources shall be performed using
methodologies described in this para-
graph.
(2) Testing pII level in soils shall be

performed using standard pH meas-
urement techniques, taking into ac-
count the nature and type of organic
and inorganic constituents that con-
tribute to soil acidity; the soli/solution
ratio; salt or electrolytic content; the
carbon dioxide content; and errors as
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sociated with equipment standardiza-
tion and liquid junction potentials.
(3) Salinity shall be tested by meas-

uring the electrical conductivity of the
saturation extraction of the soil.
(4) Soil microbial respiration shall

be tested by measuring uptake of
oxygen or release of carbon dioxide by
bacterial. fungal, algal, and protozoan
cells in the soil. These tests may be
made in the laboratory or in situ.
(5) Microbial populations shall be

tested using microscopic counting, soil
fumigation, glucose response, or aden-
ylate enegry charge.
(6) Phytotoxicity shall be tested by

conducting tests of seed germination,
seedling growth, root elongation, plant
uptake, or soil-core microcosms.
(1) Injury to mineral resources shall

be determined by describing restric-
tions on access, development, or use of
the resource as a result of the oil or
hazardous substance. Any appropriate
health and safety considerations that
led to the restrictions should be docu-
mented.
(f) Biological resources. (1) Testing

and sampling for injury to biological
resources shall be performed using
methodologies provided for In this
paragraph.
(2) (I) Testing may be performed for

biological responses that have satisfied
the acceptance criteria of ¢ 11.62(f)(2)
of this part.
(il) Testing methodologies that have

been documented and are applicable
to the biological response being tested
may be used.
(3) Injury to biological resources, as

such injury is defined In
f 11.62(1)(1)(11) of this part, may be de-
termined by using methods acceptable
to or used by the Flood and Drug Ad-
ministration or the appropriate State
health agency in determining the
levels defined in that paragraph.

011.70 Quantification phase—general.

(a) Requirement. (1) Upon complet-
ing the Injury Determination phase,
the authorized official shall quantify
for each resource determined to be in-
jured and for which damages will be
sought, the effect of the discharge or
release in terms of the reduction from
the baseline condition in the quantity
and quality of services, as the phrase
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is used in this part. provided by the in-
jured resource using the guidance pro-
vided in the Quantification phase of
this part.
(2) The Quantification phase cor.

sists of 111.70—general; 11.71—serv-
ice reduction quantification; f 11.72—
baseline services determination; and
f 11.73—resource recoverability analy-
sis, of this part.
(b) Purpose. The purpose of the

Quantification phase is to quantify
the effects of the discharge or release
on the injured natural resources for
use in determining the appropriate
amount of compensation.
(c) Steps in the Quantification

phase. In the Quantification phase,
the extent of the injury shall be meas-
ured, the baseline condition of the in-
jured resource shall be estimated, the
baseline services shall be identified,
the recoverability of the injured re-
source shall be determined, and the re-
duction In services that resulted from
the discharge or release shall be esti-
mated.
(d) Completion of Quantification

phase. Upon completing the Quantifi-
cation phase, the authorized official
shall make a determination as to the
reduction in services that resulted
from the discharge or release. This
Quantification Determination shall be
used in the Damage Determination
phase and shall be maintained as part
of the Report of Assessment described
in f 11.90 of this part.

611.71 Quantification phase—service re-
duction quantification.

(a) Requirements. (11 The authorized
official shall quantity the effects of a
discharge of oil or release of a hazard-
ous substance by determining the
extent to which natural resource serv-
ices have been reduced as a result of
the injuries determined in the Injury
Determination phase of the assess-
ment.
(2) This determination of the reduc-

tion In services will be used in the
Damage Determination phase of the
assessment, and must be consistent
with the needs of the economic meth-
odology selected in the determination
required Ind 11.35 of this part.
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(3) Quantification will be done only
for resources for which damages will
be sought.

Steps. Except as provided in
I 11.71(1) of this part, the following
steps are necessary to quantify the ef-
fects:
(1) Measure the extent to which the

injury demonstrated in the Injury De-
termination phase has occurred in the
assessment area;
(2) Measure the extent to which the

injured resource differs from baseline
conditions, as described in f 11.72 of
this part, to determine the change at-
tributable to the discharge or release;
(3) Determine the services normally
produced by the injured resource,
which are considered the baseline
services or the without-a-discharge-or-
release condition as described in
j 11.72 of this part:
(4) Identify interdependent services

to avoid double counting in the
Damage Determination phase and to
discover significant secondary services
that may have been disrupted by the
Injury; and
(5) Measure the disruption of serv-

ices resulting from the discharge or re-
lease, which Is considered the change
in services or the with-a-discharge-or-
release condition.
(c) Contents of the Quantification.
The following factors should be in-
cluded in the quantification of the ef-
fects of the discharge or release on the
injured resource:
(1) Total area, volume, or numbers

affected of the resource In question;
(2) Degree to which the resource is

affected, including consideration of su-
bunits or subareas of the resource, as
appropriate;
(3) Ability of the resource to recover,

expressed as the time required for res-
toration of baseline services as de-
scribed In 1 11.73 of this part;
(4) Proportion of the available re-

source affected in the area;
(5) Services normally provided by

the resource that have been reduced
as a result of the discharge or release;
and
(6) Factors identified in the specific

guidance in paragraphs (h), (I), (J), (k),
and (I) of this section dealing with the
different kinds of natural resources.
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(d) Selection of resources, services,
and methodologies. Specific resources
or services to quantify and the meth-
odology for doing so should be select-
ed based upon the following factors:
(1) Degree to which a particular re-

source or service is affected by the dis-
charge or release;
(2) Degree to which a given resource

or service can be used to represent a
broad range of related resources or
services;
(3) Consistency of the measurement

with the requirements of the economic
methodology to be used;
(4) Technical feasibility, as that

phrase is used in this part, of quanti-
fying changes in a given resource or
service at reasonable cost; and
(5) Preliminary estimates of services

at the assessment area and control
area based on resource inventory tech-
niques.
(e) Services. In quantifying changes

in natural resource services, the func-
tions provided in the cases of both
with- and without-a-discharge-or-re-
lease shall be compared. For the pur-
poses of this part, services include pro-_.
vision of habitat, food and other needs
of biological resources, recreation,
other products or services used by
humans, flood control, ground water
recharge, waste assimilation, and
other such functions that may be pro-
vided by. natural resources.
( f ) Direct quantification of services.
The effects of a discharge or release
on a resource may be quantified by di-
rectly measuring changes In services
provided by vhe resource, instead of
quantifying the changes in the re-
source itself, when it is determined
that all of the following conditions are
met:
(I) The change In the services from

baseline can be demonstrated to have
resulted from the injury to the natu-
ral resource;
(2) The extent of change in the :wry

ices resulting from the injury can he
measured without also calculating the
extent of change in the resource; and
(3) The services to be measured are

anticipated to provide a better indica-
tion of damages caused by the injury
than would direct quantification of
Ilse injury itself
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(g) Statutory exclusions. In quantify-

ing the effects of the injury, the fol-
lowing statutory exclusions shall be
considered, as provided In section 107
(f), (1), and (j) of CERCILA, that ex-
clude compensation for damages to
natural resources that were a result of:
(1) An irreversible and irretrievable

commitment of natural resources Iden-
tified in an environmental impact
statement or other comparable envi-
ronmental analysis, and the decision
to grant the permit or license author-
izes such a commitment, and the facili-
ty was otherwise operating within the
terms of its permit or license; or
(2) The damages and the release of a

hazardous substance from which such
damages resulted have occurred
wholly before the enactment of
CERCLA; or
(3) The application of a pesticide

product registered under the Federal
Insecticide. Fungicide, and Rodenti-
cide Act, 7 U.S.C. 135-135k; or
(4) Any other federally permitted re-

lease, as defined in secton 101(10) of
CERCLA.
(h) Surface water resources. (1) The

area where the injured surface water
resource differs from baseline shall be
determined by determining the areal
extent of oil or hazardous substances
In the water or on the sediments.
(2) (I) Areal variation in concentra-

tions of the discharged or released
substances dissolved in or floating on
water. adhering to suspended sedi-
ments, or adhering to bed, bank, or
shoreline sediments from exposed
areas should be determined In suffi-
cient detail to approximately map the
boundary separating areas with con-
centrations above baseline from areas
with concentrations equal to or less
than baseline.
(ii) The size, shape, and location of

the plume may be estimated using
time of travel and dispersion data ob-
tained under 1 11.63 of this part, since
plumes of dissolved or floating sub-
stances may be rapidly transported
and dispersed in surface water.
(3) Water and sediment samples may

be collected and chemically analyzed
and stage, water discharge, or tidal
flux measurements made, as appropri-
ate, to collect new data required by
this section.
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(4) (1) Within the area determined in
paragraph (hX2) of this section to be
above baseline, the services provided
by the surface water or sediments that
are affected should be determined.
This determination may include com-
putation of volumes of water or sedi-
ments affected, total areas of water or
sediment affected, volume of water
used from the affected surface water
resource, or other appropriate meas-
ures.
(II) The services should be deter-

mined with consideration of potential
effects on downstream or downcurrent
resources during the recovery period,

as determined in 1 11.73 of this part.
resulting from transport of dissolved
substances and of substances adhering
to sediments.
(I) Ground water resources. (1) The

area where the injured ground water
resource differs from baseline should
be determined by determining the
areal extent of oil or hazardous sub-
stances in water or geologic materials
in the unsaturated zone and identified
geohydrological units, which are
aquifers or confining layers, within
the assessment area.
(2) (I) The lateral and vertical extent

of discharged or released substances in
the unsaturated zone, If it is known to
be exposed, should be determined.
(ii) The lateral and vertical extent of

plumes within geohydrologic units
known to tie exposed should be deter-
mined. Concentrations of substances
within and adjacent to each plume
should be determined in sufficient
detail to approximately locate the
boundary separating areas with con-
centrations above baseline from areas
with concentrations equal to or less
than baseline.
(3) Water or geologic may

be sampled and chemically analyzed,
or surface-geophysical techniques may
be used for collecting new data re-
quired by this section. General verifi-
cation of the plume boundaries by
chemical analysis of selected water
samples should be done if boundary lo-
cations are initially determined by sur-
face-geophysical measurements.
(4) (I) Within the area determined in

paragraph (I)(2)(ii) of this section to
be above baseline, the services provid-
ed by the ground water that is affect-

•-•
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ed should he determined. This deter-
mination may include computation of
the volume of wafer affected, volume
of affected ground water pumped from
wells, volume of affected ground water
discharged to streams or lakes, or
other appropriate measures.
(II) The services should be deter-

mined with consideration of potential
enlargement of the plume during the
recovery period, as determined in
111.73 of this part, resulting from
ground water transport of the sub-
stances.
(ill) The effects on the ground water

resource during the recovery period
resulting from potential remobiliza-
tion of discharged or released sub-
stances that may he adhering, coating,
or otherwise bonding to geologic mate-
rials should be considered.
(j) Air resources. The area where the

injured air resource differs from base-
line should be determined by deter-
mining the geographical area affected,
the degree of impairment of services,
and the period of time impairment oc-
curred.
(k) Geologic resources. The area
where the injured geologic resource
differs from baseline should be deter-
mined by determining:
(1) The surface area of soil with re-

duced ability to sustain the growth of
vegetation from the baseline level;
(2) The surface area or volume of

soil with reduced suitability as habitat
for biota from the baseline level:
(3) The volume of geologic resources

that may act as a source of toxic
leachate;
(4) The tonnage of mineral resources
whose access, development, or use is
restricted as a result of the discharge
or release.
in Biological r esolLJ ves. (1) The

extent to which the injured biological
resource differs from baseline should
be determined by analysis of the popu-
lation or the habitat or ecosystem
levels. Although it may be necessary
to measure populations to determine
changes in the habitats or ecosystems,
Ind vice versa, the final result should
be expressed as either a population
change or a habitat or ecosystem
thane: In order to prevent double
counting in the economic analysis.
This separation may be ignored only
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for resources that do not interact sig-
nificantly and where it can be demon-
strated that double counting is being
avoided.
(2) Analysis of population changes

or habitat or ecosystem changes
should be based upon species, habitats,
or ecosystems that have been selected
from one or more of the following cat-
egories:
(1) Species or habitats that can rep-

resent broad components of the eco-
system. either as representatives of a
particular ecological type, of a particu-
lar food chain, or of a particular serv-
ice;
(11) Species, habitats, or ecosystems

that are especially sensitive to the oil
or hazardous substance and the recov-
ery of which will provide a useful indi-
cator of successful restoration; or
(iii) Species, habitats, or ecosystems

that provide especially significant
services.
(3) Analv-is of populations, habitats,

or ecosyct .hall be limited to those
populatio. 0,ibitats, or ecosystems
for which injury has been determined
in the Injury Determination phase or
those that can be linked directly
through services to resources for
which injury has been so determined.
Documentation of the service link to
the injured resource must be provided
in the latter case.
(4) Population, habitat, or ecosystem

measurement methods that provide
data that can be interpreted in terms
of services must be selected. To meet
this requirement, a method should:
(I) Provide numerical data that will

allow comparison between the assess-
ment area data and the control area or
baseline data;
(II) Provide data that will be useful

In planning restoration or replacement
efforts and in later measuring the suc-
cess of those efforts, or that will allow
calculation of use values: and
(111) Allow correction, as applicable,

for factors such as dispersal of orga-
nisms in or out of the assessment area,
differential susceptibility of different
age classes of organisms to the analy-
sts methods and other potential sys-
tematic biases In the data collection.
(5) When estimating population dif-

ferences of animals, standard and
widely accepted techniques, such as
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census, mark-recapture, density, and
index methods, and other estimation
techniques appropriate to the species
and habitat shall be used. Frequencies
of injury observed in the population
shall be measured as applicable.
(I) In general, methods used for esti-

mates of wildlife populations should
follow standard and widely accepted
techniques such as those recommenda-
tions provided in the "Wildlife Man-
agement Techniques Manual" (4th
edition, Wildlife Society. 1980, avail-
able from the Wildlife Society. 5410
Grosvenor Lane. Bethesda, MD
20814). including references cited and
recommended in that manual. The
specific technique used need not be
cited in that manual, but should meet
its recommendations for producing re-
liable estimates or indices.
(il) Measurement of age structures,

life table statistics, or age structure
models generally will not provide satis-
factory measurement of changes due

to a discharge of oil or release of a
hazardous substance unless there is
clear evidence that the oil or hazard-
ous substance has differentially affect-

ed different age classes and there are
reliable baseline age structure data
available for the population being as-
sessed.

(iii) Mortality from single incidents
may be used to estimate changes in
populations only when there are avail-
able baseline population data for the
area, so that the proportion lost can
be estimated, and when corrections
can be made for potential sampling
biases, such as natural mortality and
factors influencing distribution of car-
casses and ability of investigators to
find them. Specific techniques for
measuring mortality include the fol-
lowing:
(A) Fish mortality in freshwater

areas may be estimated from counts of
carcasses, using methods and guide-
lines for estimating numbers of fish
killed contained in Part H (Fish-Kill
Counting Guidelines) of the "Mone-
tary Values of Freshwater Fish and
Fish-Kill Counting Quidlines," Ameri-
can Fisheries Society Special Publica-
tion Number 13, 1982 (incorporation
by reference, see § 11.18), including
use of appropriate random sampling
methods and tagged carcasses as iden-
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titled and discussed in Part II of that
publication.
(B) The authorized official may

adapt the techniques discussed in
paragraph (1) (5) till) (A) of this sec-
tion for counting dead aquatic birds or
for counting marine or estuarine fish
or birds. Such adaptation will require
the documentation of the methods
used Lo avoid sampling biases.
(C) Fish mortality may also be esti-
mated by use of an in situ bioassay
technique that is similar to that. iden-
tified in § 11.62( f )(4)(i)(C) of this part,
if the oil or hazardous substance is
still present at levels that resulted in
injury and if appropriate instream
controls can be maintained at control
areas.
(6) Plant populations may be meas-

ured using standard techniques, such
as population density, species composi-
tion, diversity, dispersion, and cover,
(7) Forest and range resources may

be estimated by standard forestry and
range management evaluation tech-
niques.
(8) Habitat quality may be measured

using techniques such as the Habitat
Evaluation Procedures (HEP) devel-
oped and used by the U.S. Fish and
Wildlife Service.

a 11.72 Quantification phase—baseline
services determination.

(a) Requirements. The authorized of-
tidal shall determine the physical,
chemical, and biological baseline con-
ditions and the associated baseline
services for injured resources at the
assessment area to compare that base-
line with conditions found in § 11.71 of

this part.
(b) General guidelines. Baseline data

shall be selected according to the fol-
lowing general guidelines:
(1) Baseline data should reflect con-

ditions that would have been expected
at the assessment area had the dis-
charge of oil or release of hazardous
substances not occurred, taking Into
account both natural processes and
those that are the result of human ac-
tivities.
(2) Baseline data should include the

normal range of physical, chemical, or
biological conditions for the assess-
ment area or injured resource, as ap-
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propriate for use in the analysis in
1111 of this part, with statistical de-

scriptions of that variability. Causes of
extreme or unusual value in baseline
data should be identified and de-
scribed.
(3) Baseline data should be as accu-

rate, precise, complete, and represent-
ative of the resource as the data used
or obtained in § 1111 of this part.
Data used for both the baseline and
services reduction determinations
must be collected by comparable
methods. When the same method is
not used, comparability of the data
collection methods must be demon-
strated.
(4) Baseline data collection shall be

restricted to those data necessary for a
reasonable cost assessment. In particu-
lar, data collected should focus on pa-
rameters that are directly related to
the injury quantified in 11 11.71 of this
part and to data appropriate and nec-
essary for the economic methodology
selected in 11.35 of this part.
(5) The authorized official may use

or authorize for use baseline data that
are not expected to represent fully the
baseline conditions, subject to the fol-
lowing requirements:
(I) The authorized official shall doc-
ument how the requirements of this
paragraph are met:
Ill) These substitute baseline data

shall not cause the difference between
baseline and the conditions in the as-
sessment area to exceed the difference
that would be expected If the baseline
were completely measured; and
(Ili) The authorized official has de-

termined that it is either not techni-
cally feasible or not cost-effective, as
those phrases are used in this part, to
measure the baseline conditions fully
and that these baseline data are as
close to the actual baseline conditions
as can be obtained subject to these
limitations.
(c) Historical data. If available and

applicable, historical data for the as-
sessment area or injured resource
should be used to establish the base-
line. If a significant length of time has
elapsed since the discharge or release
first occurred. adjustments should be
made to historical data to account for
changes that have occurred as a result
of causes other than the discharge or
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release. In addition to specialized
sources Identified In paragraphs (g)
through (k) of this section, one or
more of the following general sources
of historical baseline data may be
used:
(1) Environmental Impact State-

ments or Environmental Assessments
previously prepared for purposes of
the National Environmental Policy
Act (NEPA), 42 U.S.C. 4321-4361, simi-
lar documents prepared under other
Federal and State laws, and back-
ground studies done for any of these
documents;
(21 Standard scientific and manage-

ment literature sources appropriate to
the resource;
(3) Computerized data bases for the

resource in question;
(4) Public or private landholders in

the assessment area or in neighboring
areas;
(5) Studies conducted or sponsored

by Federal or State agencies acting as
trustees for the resource in question;
(6) Federally sponsored research

identified by the National Technical
Information Service;
(7) Studies carried out by education-

al institutions; and
(8) Other similar sources of data.
(d) Control areas. Where historical

data are not available for the assess-
ment area or injured resource, or do
not meet the requirements of this sec-
tion. baseline data should be collected
from control areas. Historical data for
a control area should be used if avail-
able and if they meet the guidelines of
this section. Otherwise, the baseline
shall be defined by field data from the
control area. Control areas shall be se-
lected according to the following
guidelines, and both field and histori-
cal data for those areas should also
conform to these guidelines:
(I) One or more control areas shall

be selected based upon their similarity
to the assessment area and lack of ex
posure to the discharge or release;
(2) Where the discharge or release

occurs in a medium flowing in a single
direction, such as a river or stream, at.
least one control area upstream or sip-
current of the assessment area shall
be included. unless local conditions In-
dicate such an area is inapplicable as a
control area;

211-
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(3) The comparability of each con-
trol area to the assessment area shall
be demonstrated, to the extent techni-
cally feasible. as that phrase is used in
this part:
(4) Data shall be collected from the

control area over a period sufficient to
estimate normal variability in the
characteristics being measured and
should represent at least one full cycle
normally expected In that resource;
(5) Methods used to collect data at

the control area shall be comparable
to those used at the assessment area.
and shall be subject to the quality as-
surance provisions of the Assessment
Plan;
(6) Data collected at the control area

should be compared to values reported
in the scientific or management litera-
ture for similar resources to demon-
strate that the data represent a
normal range of conditions; and
(7) A control area may be used for

determining the baseline for more
than one kind of resource, if sampling
and data collection for each resource
do not interfere with sampling and
data collection for the other resources.
(e) Baseline services. The baseline

services associated with the physical,
chemical, or biological baseline data
shall be determined.
(f) Other requirements. The method-

ologies in paragraphs (g} through (k)
of this section shall be used for deter-
mining baseline conditions for specific
resources in addition to following the
general guidelines identified in para-
graphs (a) through (e) of this section.
If a particular resource is not being as-
sessed for the purpose of the Damage
Determination phase, and data on
that resource are not needed for the
assessment of other resources, baseline
data for the resource shall not be col-
lected.
(g) Surface water resources. (1) This
paragraph provides additional guid-
ance on determining baseline services
for surface water resources. The gen-
eral guidance provided in paragraphs
(a) through (f) of this section should
be followed before beginning any work
described in this paragraph.
(2) Applicable and available histori-

cal data shall be gathered to deter-
mine baseline conditions for the sur-
face water resource at the assessment
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area. If deemed inadequate for deter-
mining baseline conditions, such data
shall be used to the extent technically
feasible, as that phrase Is used in this
part, in designating the control areas
described in paragraph (g)(3) of this
section for the surface water resource
determined to be injured.
(3) Control areas shall be selected

for the surface water resource subject
to the general criteria in paragraph
(d) of this section and additional crite-
ria as follows:
(I) For each injured stream or river

reach, a control area shall be designat-
ed consisting of a stream or river
reach of similar size, that is as near to
the assessment area as practical and, if
practical, that Is upstream or uncut.-
rent from the injured resource, such
that the channel characteristics, sedi-
ment characteristics, and streamflow
characteristics are similar to the in-
jured resource and the water and sedi-
ments of the control area, because of
location, have not been exposed to the
discharge or release.
(ii) For each injured standing water

body, such as a marsh, pond, lake, bay,
or estuary, a control area shall be des-
ignated consisting of a standing water
body of similar size that is as near to
the assessment area as practical, such
that the sediment characteristics and
inflow-outflow characteristics of the
control area are similar to the injured
resource and the water and sediments
of the control area, because of loca-
tion, have not. been exposed to the dis-
charge or release.
(4) (i) Within the r ordrol area loca-

tions shall be designated for obtaining
samples of water and sediments.
(II) The water discharge, stage, or

tidal flux shall be measured and repre-
sentative water and sediments collect-

ed as follows:
(A) Measure stage, water discharge,
and tidal flux as appropriate at the
same time that water and sediment
samples are collected: and
(ID Obtain comparable samples and
measurements at both the control and
assessment areas under similar hy-
draulic conditions.
(Iii) Measurement and samples shall

be obtained as described in this para-
graph In numbers sufficient to deter-
mine:
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(A) The approximate range of con-
centration of the substances in water
and sediments;
(B) The variability of concentration

of the substances in water and sedi-
ments during different conditions of
stage, water discharge, or tidal flux;
and
(C) The variability of physical and

chemical conditions during different
conditions of stage, water discharge, or
tidal flux relating to the transport or
storage of the substances in water and
sediments.
(5) Samples should be analyzed from

the control area to determine the
physical properties of the water and
sediments, suspended sediment con-
centrations in the water, and concen-
trations of oil or hazardous substances
in water or in the sediments. Addition-
al chemical, physical, or biological
tests may be made, If necessary, to
obtain otherwise unavailable data for
the characteristics of the resource and
comparison with the injured resource
at the assessment area.
(6) In order to establish that differ-

ences between surface water condi-
tions of the control and assessment
areas are statistically significant, the
median and Interquartile range of the
available data or the test results
should be compared using the Mann-
Whitney and ranked squares tests, re-
spectively.
(7) Additional tests may be made of

samples from the control area, if nec-
essary, to provide otherwise unavail-
able information about, physical,
chemical, or biochemical processes oc-
curring in the water or sediments re-
lating to the ability of the Injured sur-
face water resource to recover natural-
ly.
(h) Ground water resources. (I) This

paragraph provides additional guid-
ance on determining baseline services
for ground water resources. The gener-
al guidance provided in paragraphs (a)
through if) of this section should be
followed before beginning any work
described in this paragraph.
(2) Applicable and available histori-

cal data shall be gathered to deter-
mine baseline conditions for the
ground water resource at the assess-
ment area. If deemed inadequate for
determining baseline conditions, such
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data shall be used to Lhe extent tech-
nically feasible, as that phrase is used
in this part, in designating the control
areas described in paragraph (b)(3) of
this section for the ground water re-
source determined to be injured.
(3) A control area shall be designat-

ed subject to the general criteria in
paragraph (d) of this section and as
near to the assessment area as practi-
cal, such that, within the control area,
geological materials, geohydroiogical
units, and hydrologic conditions are
similar to the assessment area, and
ground water resources are not ex-
posed to substances from the dis-
charge or release.
(4) Within the control area, wells

shall be identified or drilled, designat-
ed as control wells, to obtain repre-
sentative ground water samples for
analysis. The location, depth, and
number of control wells and the
number of ground water samples col-
lected should be sufficient to estimate
the vertical and lateral variation in
concentration of the substances in
both the unsaturated zone and in
ground water from geohydrologic
units similar to units tested in the as-
sessment area.
(I) Representative water samples

from each control well shall be collect-
ed and analyzed. The analyses should
determine the physical and chemical
properties of the ground water relat-
ing to the occurrence of oil or hazard-
ous substances.
(Ii) If the oil or hazardous sub-

stances are commonly more Concen-
trated on geologic materials than in
ground water, representative samples
of geologic materials from aquifers
and the unsaturated zone as appropri-
ate should be obtained and chemically
analyzed. The location, depth, and
number of these samples should be
sufficient to determine the vertical
and lateral variation in concentration
of the oil or hazardous substances ab-
sorbing or otherwise coating geologic
materials in the control area. These
samples may also be analyzed to deter-
mine porosity, mineralogy, and litholo
gy of geologic materials if these tests
will provide otherwise unavailable in-
formation on storage or mobility of
the oil or hazardous substances in the
ground water resource.
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(5) In order to establish that differ-
ences between ground water condi-
tions of the control and assessment
areas are statistically significant, the
median and interquartile range of
available data or the test results from
similar geohydrologic units should be
compared using the Mann-Whitney
and ranked squares test, respectively.
(6) Additional tests may be made of

samples from the control area, if nec-
essary, to provide otherwise unavail-
able Information about chemical, geo-
chemical. or biological processes occur-
ring in the ground relating to the abil-
ity of the injured ground water re-
source to recover naturally.
(I) Air resources. (1) This paragraph

provides additional guidance on deter-
mining baseline services for air re-
sources. The general guidance provid-
ed in paragraphs (a) through (f) of
this section should be followed before
beginning any work described In this
paragraph.
(2) Applicable and available histori-

cal data shall be gathered on ambient
air quality and source emissions to de-
termine baseline conditions for the air
resource. These historical data may be
used to determine baseline conditions
if the data satisfy the general guide-
lines In paragraph (d) of this section
and if all the following criteria are
met:
(i) The methodology used to obtain

these historical data would detect the
oil or hazardous substance at levels ap-
propriate for comparison to the con-
centrations measured in 111.71 of this
part;
(II) The effect of known or likely

emission sources near the assessment
area other than the source of the dis-
charge or release can be identified or
accounted for In the historical data;
and
(Hi) The historical data show that

normal concentrations of the oil or
hazardous substance are sufficiently
predictable that changes as a result of
the discharge or release are likely to
be detectable.
(3) If historical data appropriate to

determine baseline conditions at the
assessment area are lacking, one or
more control areas, as needed, shall be
designated subject to the general crite-
ria of paragraph (d) of this section and

the following additional factors, which
shall also be considered in establishing
a monitoring schedule;
(i) Applicable and available histori-

cal data shall be used to the extent
technically feasible, as that phrase is
used in this part. In designating con-
trol areas or, lacking historical data,
the factors in paragraph (i)(3)(iii) of
this section shall be considered;

(ill Control areas shall be spatially
representative of the range of air qual-
ity and meteorological conditions
likely to have occurred at the assess-
ment area during the discharge or re-
lease Into the atmosphere; and
(ill) The following additional factors

shall be considered:
(A) The nature of the discharge or

release and of potential alternative
sources of the oil or hazardous sub-
stance, including such factors as exist-
ing sources, new sources, intermittent
sources, mobile sources, exceptional
events, trends, cycles, and the nature
of the material discharged or released;
(B) Environmental conditions affect-

ing transport, such as wind speed and
direction. atmospheric stability, tem-
perature, humidity, solar radiation In-
tensity, and cloud cover; and
(C) Other factors, such as timing of

the discharge or release, use patterns
of the affected area, and the nature of
the injury resulting from the dis-
charge or release.
(4) (i) The preferred measurement

method is to measure air concentra-
tions of the oil or hazardous substance
directly using the same methodology
employed in 4 11.71 of this part.
(ii) Nonspecific or chemical com-

pound class methodologies may be
used to determine baseline generically
only in situations where it can be dem-
onstrated that measuring indicator
substances will adequately represent
air concentrations of other compo-
nents in a complex mixture.
(j) Geologic resources. (1) This para-

graph provides additional guidance on
determining baseline services for geo-
logic resources. The general guidance
provided in paragraphs (a) through (f)
of this section should be followed
before beginning any work described
in this paragraph.
(2) Applicable and available histori-

cal data shall be gathered to deter-

mine baseline conditions for the geo•
logic resource at. the assessment area.
If deemed inadequate for determining
baseline conditions, such data shall be
used to the extent technically feasible,
as that phrase is used In this part, In
designating the control areas de-
scribed in paragraph (.1)(3) of this sec-
tion for the geologic resource deter-
mined to be injured.
(3) Control areas shall be selected

for geologic resources subject to the
general criteria in paragraph (d) of
this section and additional criteria as
follows:
(I) Similarity of exposed soil or geo-

logic material in the assessment area
with the geologic resource in the con-
trol area should be the primary factor
in selecting the control area. Other
factors, including climate, depth of
ground water, vegetation type and
area covered, land slope and land area,
and hydraulic gradients and spatial re-
lation to source should be comparable
to the assessment area.
(ii) The control area shall be select-

ed such that the geologic resource in
the control area is not exposed to the
discharge or release.
(4)(I) A sufficient number of samples

from unbiased, randomly selected loca-
tions in the control area shall be ob-
tained in order to characterize the
areal variability of the parameters
measured. Each sample should be ana-
lyzed to determine the physical and
chemical properties of the geologic
materials relating to the occurrence of
the oil or hazardous substance. Addi-
tional chemical, physical, or biological
tests may be made, if necessary, to
obtain otherwise unavailable data for
the characterization and comparison
with the injured resource at the as-
sessment area.
(11) The mean and standard devi-

ation of each parameter measured
shall be used as the basis of compari-
son between the assessment and con-
trol areas.
(k) Biological resources. (1) This

paragraph provides additional guid-
ance on determining baseline services
for biological resources. The general
guidance provided in paragraphs (a)
through (f ) of this section should be
followed before beginning any work
described In this paragraph.

1

(2) Applicable and available histori
cal data shall be gathered to deter-
mine baseline conditions for the bio-
logical resource at the assessment area
and should include both population
and habitat data if available. These
data may be derived from the data
sources identified in paragraph (c) of
this section, as well as from the follow-
ing:
(I) Aerial photographs or maps

showing distribution and extent of
habitat types or other biological re-
sources before the discharge or re-
lease;

Oil Biological specimens In systemat-
ic museum or herbarium collections
and associated records, including
labels and collectors' field notes; and
(ill) Photographs showing tile

nature of the habitat before the dis-
charge or release when the location
and date are well documented.
(3)(i) Control areas shall be selected

for biological resources subject to the
general criteria in paragraph (d) of
this section and additional criteria as
follows:
(A) The control area shall be compa-

rable to the habitat or ecosystem 'at
the assessment area. in terms of distri-
bution, type, species composition,
plant cover, vegetative types, quantity,
and relationship to other habitats;
(B) Physical characteristics of the

control and assessment areas shall be
similar; and
(C) If more than one habitat or eco-

system type is to be assessed, compara-
ble control areas should be established
for each, or a control area should be
selected containing those habitat
types In a comparable distribution.
(Ii) To the extent they are available,

historical data should be gathered and
used for the control area. Lacking ade-
quate historical data for both the con-
trol and assessment areas, the control
areas shall be used for the following
purposes, as appropriate to the quanti•
f teat-Ion:
(A) To measure baseline biota popu-

lation levels or habitat or ecosystem
quality, as discussed in # 11.71(1) of
this part; and
(B) To measure the natural frequen-

cy, It any. of the injury being assessed
in unaffected populations or to dem-
onstrate the lack of that injury in tin-
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affected populations if these have not
been done for purposes of the Injury
Determination, and if needed for pur-
poses of the Quantification.
(4) In addition, a control area should

be used to collect control specimens, as
needed, for the Injury Determination
procedures.
(5) The identity of species for which
Damage Determinations will be made
or that play an important role in the
assessment shall be confirmed except
in the case where collecting the speci-
mens of a species is likely to compro-
mise the restoration of the species.
One or more of the following methods
shall be used:
(1) Specimens of the species shall be

provided to an independent taxono-
mist or systematic biologist, who has
access to a major systematic biology
collection for that taxon, and who
shall provide written confirmation of
their identity to the species level;
(II) A reference collection of speci-

mens of the species, prepared and pre-
served in a way standard for systemat-
ic collections for that taxon, shall be
maintained at least through final reso-
lution of the damage action at which
time it should be transferred to a
major systematic biology collection; or
Oil) In the case of a species where

collecting specimens is likely to com-
promise the recovery or restoration of
that species population, the author-
ized official shall determine and use
an alternative method for confirming
species identity that will be consistent
with established management goals
for that species.

111.73 quantification phase—resource re-
coverahilily analysis.

(a) Requirement. The time needed
for each injured resource to recover to
the state that the authorized official
determines services are restored to
baseline levels shalt be estimated. The
time estimated for recovery or any
lesser period of time as determined in
the Assessment Plan shall be used as
the recovery period for purposes of
1 11.35 and the Damage Determination
phase, 11 11.80 through 11.84. of this
part.
(1) In all cases, the amount of time

needed for recovery if no restoration
efforts are undertaken beyond re-

sponse actions performed or anticipat-
ed shall be estimated. This time period
shall be used as the "No Action-Natu-
ral Recovery" period for purposes of
III 11.82 and 11.84(g)(2Xii) of this part.
(2) The estimated time for recovery

shall be included hi any alternatives
for restoration, as developed in 11.81
of this part. and the data and process
by which these recovery times were es-
timated shall be documented.
(b) Restoration not feasible. If the

authorized official determines that
restoration will not be technically fea-
sible, as that phrase is used in this
part, the reasoning and data on which
this decision is based shall be docu-
mented as part of the justification for
any replacement alternatives that may
be considered or proposed.
(c) Estimating recovery time. (1)

The time estimates required in para-
graph (a) of this section shall be based
on the best available Information and
where appropriate may be based on
cost-effective models. Information
gathered may come from one or more
of the following sources, as applicable:
(1) Published studies on the same or

similar resources;
(il) Other data sources Identified In

1 11.72 of this part;
MD Experience of managers or re-

source specialists with the injured re-
source;
(iv) Experience of managers or re-

source specialists who have dealt with
restoration for similar discharges or
releases elsewhere; and
(v) Field and laboratory data from

assessment and control areas as neces-
sary.
(2) The following factors should be

considered when estimating recovery
times:
(I) Ecological succession patterns in

the area;
(ii) Growth or reproductive patterns,

life cycles, and ecological requirements
of biological species involved, includ-
ing their reaction or- tolerance to the
oil or hazardous substance involved;
( Ili) Blow:cumulation and extent of

oil or hazardous substances in the food
chain;
(Iv) Chemical, physical, and biologi-

cal removal rates of the oil or hazard-
ous substance from the media in-
volved, especially as related to the
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local conditions, as well as the nature
of any potential degradation or decom-
position products from the process in-
cluding:
(A) Dispersion, dilution, and volatili-

zation rates in air, sediments, water, or
geologic materials;
(B) Transport rates in air, soil.

water, and sediments:
(C) Biological degradation. depura-

Lion, or decomposition rates and resi-
dence times in living materials;
(D) Soil or sediment properties and

adsorption-desorption rates between
soil or sediment components and water
or air;
(El Soil surface runoff, leaching, and

weathering processes; and
(F) Local weather or climatological

conditions that may affect recovery
rates.

11.80 Damage Deierminalion phase—
general.

(a) Requirement. (1) The authorized
official shall estimate the damages re-
sulting from the discharge of oil or re-
lease of a hazardous substance based
upon the information provided in the
Quantification phase and the guidance
provided in the Damage Determina-
tion phase.
(2) The Damage Determination

phase consists of § 11.80—general;
111.81--restoration methodology;
111.82—Restoration Methodology
Plan; 1 11.83- -use value methodolo-
gies; and g 11.84—implementation
guidance, of this part.
(b) Purpose. The purpose of the
Damage Determination phase is to es-
timate the amount of money to be
sought for compensation for injury to
natural resources resulting from a dis-
charge of oil or release of a hazardous
qehstance
(c) Steps in the Damage Determina-

tion phase. Based upon the decisions
arrived at in the Economic Methodolo-
gy Determination prepared in § 11.35
of this part, as part of the Assessment
Plan concerning the appropriate meas-
ure of damages to be employed during
the Damage Determination phase, the
authorized official shall use either the
restoration methodology provided in
1 11.81 of this part or one of the use
value methodologies provided in
111.83 of this part to calculate dam-

ages. For assessments that use the res-
toration methodology, a Restoration
Methodology Plan described in 111.82
of this part shall be prepared. The
guidance provided in 111.84 of this
part shall be followed in implementing
either the restoration methodology or
one of the use value methodologies, as
appropriate.
(d) Completion of the Damage Deter-

mination. Upon completion of the
Damage Determination phase, the
type B assessment is completed. The
results of the Damage Determination
phase shall be documented in the
Report of Assessment described In
§ 11.90 of this part.

1 11.81 Damage Determination phase—
restoration methodology.

(a) Requirement. The guidance pro-
vided in this section shall be followed
when estimating damages based upon
the restoration or replacement of the
public services as identified in 1 11.72
of this part.
(b) Diminution of uses. Darriages

based on restoration or replacement
costs may include any diminution of
use values, as described In 111.84, of
this part, occurring during the recov-
ery period as determined in 1 11.73 of
this part.
(c) Measurement. (1) Restoration or

replacement measures are limited to
those actions that restore or replace
the resource services to no more than
their baseline, that is, the without-a-
discharge-or-release condition as de-
termined in § 11.72 of this part.
(2) The resource services previously

provided by the injured resource in its
baseline condition shall be identified
in accordance with 1 11.'12 of this part
and compared with those services pro-
vided by the injured resource, that is,
the with-a-discharge-or-release condi-
tion. All estimates of the witii-a dis-
charge-or-release condition shall incor-
porate the ability of the resource to
recover as determined in 1 11.73 of this
part.
(d) Alternatives. (1) Alternative

methods to achieve the restoration or
replacement of the resource services
shall be developed. Alternative meth-
ods may range from the replacement
of Individual resources to modification
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or restoration of a habitat or other re-

source.
(2) Selection of the cost-effective

restoration or replacement methodolo-

gy shall be documented in the Resto-
ration Methodology Plan as required
in 11.82 of this part.
(e) Evaluation. (1) The costs of the

alternative restoration or replacement
methods developed in paragraph (d) of

this section shall be evaluated. When
an alternative requires the replace-
ment of a resource, local prices should
be used when available for those re-
sources.
(2) In determining the costs of resto-

ration or replacement, the acquisition
of land for Federal management
should be used only if this acquisition
would represent the sole viable
method of obtaining the lost services.
(f) Damages. (1) The damage

amount as measured by restoration or
replacement is the cost to accomplish
the cost-effective alternative that pro-
vides the lost services.
(2) All restoration or replacement

techniques, management methods, and
methodologies must be technically
'feasible, as that phrase is used in this
part.

111.82 Damage Determination phase—
Restoration Methodology Plan.

(a) Requirement. In instances where
the authorized official has deter-
mined, based upon the Economic
Methodolgy Determination in 1 11.35
of this part, that restoration or re-
placement costs will form the basis of
the measure of damages, a Restoration
Methodology Plan shall be developed
in accordance with the requirements
of this section.
(hi Purposes. The purposes of the

Restoration Methodology Plan are to
ensure that the restoration or replace-
ment alternative that forms the basis
of the measure of damages is cost-ef-
fective and to serve as a basis for the
more detailed restoration or replace-
ment plan that shall be completed
after a damage award.
(c) Uses of the Plan. (1) The expect-

ed present value of the costs of the
restoration or replacement alternative
selected shall be used as the measure
of damages In any action or claim for
damages under CERCLA or the CWA.
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(21(i) The Restoration Methodology
Plan, updated and otherwise revised to
reflect new information, shall be used
as the basis of any restoration or re-
placement decision or plans that may
be developed after the damage award
has been made.
(If) For purposes of submitting

claims against the Fund, the require-
ments of 40 CFR 308.22 will need to be
fulfilled before restoration work is au-
thorized.
(d) Plan content. (1) The Restora-

tion Methodology Plan shall describe
all management actions or resource ac-
quisitions to be taken consistent with
the restoration or replacement deci-
sions.
(2)(i) The Restoration Methodology

Plan shall include a range of restora-
tion and replacement alternatives that
restore the lost services to no more
than their baseline level. These alter-
natives shall include a "No Action-Nat-
ural Recovery" alternative and other
alternatives that reflect varying rates
of recovery, management actions, and
resource acquisitions.
(ii) The "No Action Natural Recov-

ery" alternative shall be based upon
the determination made in
111.73(a)(1) of this part concerning

the ability of the resource to recover
without additional actions beyond
those response actions taken or antici-

pated under the NCP and normal
management actions.
(iii) The development of the alterna-

tives should be consistent with the re-
quirements of any Federal or State
statute concerning the injured re-
source, should consider techniques
currently available in the biological

and physical sciences, engineering, or
economic and other management sci-
ences. and should consider the long-
term and indirect impacts of the resto-
ration or replacement on other re-
sources.
(iv)(A) An alternative that requires

the acquisition of land for Federal
management shall not be developed
unless in the Judgment of the Federal
agency acting as trustee such acquisi-
tion constitutes the only viable
method of obtaining the lost services.
(B) If the acquisition of land for

Federal management constitutes the
only viable method of obtaining the
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lost services, the appropriation process
must be included hi the scheduling of
such acquisition since funding for such
acquisition will have to be obtained
through appropriations.
(3)(1) The Restoration Methodology

Plan shall be of sufficient detail to
evaluate the alternatives for the pur-
pose of selecting the cost-effective
method of restoring or replacing the
lost services.
(ti) The cost-effective alternative

shall be determined in accordance
with the following:
(A) The description of the alterna-

tives shall include cost and timing of
expenditures;
(8) The guidance provided for dis-

count rates in 1 11-84(e) of this part
shall be used; and
(C) The guidance provided for calcu-

lating the diminution of use values
over the period of time required for
restoration or replacement in
111.84(g) of this part.
(e) Plan development. (1) In develop-

ing the Restoration Methodology
Plan, the guidance provided in 11.81
of this part shall be followed.
(2)(1) The Restoration Methodology

Plan shall be made available for
review by any identified potentially re-
sponsible party, other Federal or State
agencies acting as trustees, other af-
fected Federal or State agencies, and
any of her interested members of the
public for a period of at least 30 calen-
dar days, with reasonable extensions
granted as appropriate, before the au-
thorized official's final decision on se-
lection of the alternative.

(1.1) Comments received from any
identified potentially responsible
party, other Federal or State agencies
acting as trustees, other affected Fed-
eral or State agencies, or any other in-
terested members of the public, to-
gether with responses to those com-
ments shall be included as part of the
Report of Assessment, described in
1 11.90 of this part.
(3) The Restoration Methodology

Plan may be combined with other
similar plans or may be expanded to
incorporate requirements from proce-
dures required under other portions of
CERCLA or the CWA or from other
Federal or State statutes applicable to
restoration or replaeement of the in-

§11.83

lured resource. so long as the require-
ments of this section are fulfilled.
(1) Selection of alternative. (I) The

cost-effective alternative shall be se-
lected as the basis for the measure of
damages from among those evaluated
in the Restoration Methodology Plan.
(2) The authorized official has the

responsibility for the final approval of
selection of the appropriate restora-
tion or replacement alternative.
(g) Costs of management actions.

Costs of management actions within
the Restoration Methodology Plan
may include:
(1) Net present value of capital costs

for restoration and replacement; and
(2) Net present value of operating

costs for restoration and replacement.

811.83 Damage Determination phase—use
value methodologies.

(a) Requirement, (1) The methodolo-
gies listed, or other methodologies
that meet the acceptance criterion
provided in this section, shall be used
to estimate damages based on a dimi-
nution of use values.
(2) In estimating use values, either a
marketed or nonmarketed resource
methodology, as described in para-
graphs tel and (d) of this section shall
be used.
(3) In using the nonmarketed re-

source methodologies in paragraph (d)
of this section, the applicable guidance
on the travel cost, contingent valu-
ation, and unit value methodologies
found in "National Economic Develop-
ment (NED) Benefit Evaluation Proce-
dures" (Procedures), in Economic and
Environmental Principles and Guide-
lines for Water and Related Land Re-
sources Implementation Studies.
Chapter II. Section VIII. Appendices
1-3, U.S. Department of the Interior,
Water Resources Council, Washing-
ton, DC, 1983 (incorporated by refer-
ence, see 1 11.18), shall be followed.
(4) Nothing in this part precludes

the use of different methodologies for
separate damage estimates for differ-
ent resources.
(b) Use values. (1) For the purposes

of this part, use values are the value to
the public of recreational or other
public uses of the resource, as meas-
ured by changes in consumer surplus,



any fees or other payments collectable
by the government for a private
party's use of the natural resource,
and any economic rent, accruing to a
private party because the government
does not charge a fee or price for the
use of the resource.
(2) Estimation of option and exist-

ence values shall be used only if the
authorized official determines that no
use values can be determined.
(3) In Instances where the Federal or

State agency acting as trustee is the
majority operator or controller of a
for- or not-for-profit enterprise, and
the injury to the natural resource re-
sults In a loss to such an enterprise.
that portion of the lost net income
due the agency from this enterprise
resulting directly or indirectly from
the injury to the natural resource may
be included as a measure of damages
under this part.
(c) Marketed resource methodologies.

(1) A determination shall be made as
to whether the market for the re-
source is reasonably competitive.
Unless the authorized official deter-
mines that the market for the re-
source Is not reasonably competitive,
the diminution in the market price of
the resource shall be used to estimate
the damages to the Injured resource.
This methodology shall be referred to
as the market price methodology.
(2) When the authorized official de-

termines that the market price meth-
odology is not appropriate, the ap-
praisal methodology shall be used If
sufficient information exists. Damages
should be measured, to the extent pos-
sible, in accordance with the applica-
ble sections of the "Uniform Appraisal
Standards for Federal Land Acquisi-
tion" (Uniform Appraisal Standards),
Interagency Land Acquisition Confer-
ence, Washington, DC, 1973 (incorpo-
rated by reference, see 1 11.18). The
measure of damages under this ap-
praisal methodology shall be the dif-
ference between the with- and with-
out-Injury appraisal value determined
by the comparable sales approach as
described In the Uniform Appraisal
Standards.
(d) Nonmarketed natural resource

methodologies. (1) Only when the au-
thorized official has determined that
neither the market price nor the ap-

praisal methodology is appropriate
shall the methodologies listed in this
section or those that meet the accept-
ance criterion in paragraph (dWl) of
this section be used to estimate a dimi-
nution of use value for the purposes of
this part.
(2) If the lost resource is an input to

a production process, which has as an
output a product with a well-defined
market price, the factor income meth-
odology can be used. This methodolo-
gy should be used to estimate the eco-
nomic rent associated with the use of
a resource in the production process
and is sometimes referred to as the
"reverse value added" method. The -
factor income methodology should be
used to measure the in-place value of
the resource.
(3) The travel cost methodology may

be used to estimate a value for the use
of a specific area. An individual's in-
cremental travel costs to an area are
used as a proxy for the price of the
services of that area. Damages to the
area are the difference between the
value of the area with- and without-a-
discharge-or-release. When regional
travel cost models exist, they should
be used if appropriate.
(4) Hectonic pricing methodologies
may be used to estimate the-value of a
resource. These methodologies can be
used to determine the value of non-
marketed resources by an analysis of
private market choices. The demand
for nonmarketed natural resources is
thereby estimated indirectly by an
analysis of commodities that are
traded in a market.
(5) (I) The contingent valuation

methodology includes all techniques
that. set up hypothetical markets to
elicit an individual's economic valu-
ation of a natural resource. This meth-
odology can determine use values and
explicitly determine option and exist-
ence values.
OD The use of the contingent valu-

ation methodology to explicitly esti-
mate option and existence values
should be used only if the authorized
official determines that no use values
can be determined.
(8) Unit values are preassigned

dollar values for various types of non-
marketed recreational or other experi-
ences by the public. Where feasible,
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regional unit values and unit values
that closely resemble the recreational
or other experience lost should be
used.
(7) Other nonmarketed resource

methodologies that measure use
values in accordance with willingness
to pay, in a cost-effective manner, are
acceptable methodologies to estimate
damages under this part.

•
111.84 Damage Determination phase—im-

plementation guidance.

(a) Requirement. The damage esti-
mation methodologies its 11.81 and
1183 of this part should be imple-
mented following the appropriate
guidance in this section and that in
11.35 of this part.
(b) Determining uses. (1) Before esti-
mating damages based on the diminu-
tion of use values under 3t 11.83 of this
part, the uses made of the resource
services identified in the Quantifica-
tion phase should be determined.
(2) Only committed uses, as that

phrase is used in this part, of the re-
source or services over the recovery
period will be used to measure the
change from the baseline resulting
from injury to a resource. The base-
line uses must be reasonably probable,
not just in the realm of possibility.
Purely speculative uses of the injured
resource are precluded from consider-
ation in the estimation of damages.
(3) (i) When resources or resource

services have mutually exclusive uses,
the highest-and-best use of the injured
resource or services, as determined by
the authorized official, shall be used
as tile basis of the analyses requireen
this part. This determination of the
highest-and-best use must be consist-
ent with the requirements of para-
graph (b)(2) of this section.
(ii) If the uses of the resource or

service are not necessarily mutually
exclusive, the sum of damages should
be determined from individual serv-
ices. However, the sum of the project-
ed damages from individual services
shall consider congestion or crowding
out effects, If any, from the resulting
projected total use of those services.
(c) Double counting. ii) Double

counting of damages should be avoid-
ed. Double counting means that a ben-

efit or cost has been counted mon.
than once In the damage assessment.
(2) Natural resource damages are the

residual to be determined by incorpo-
rating the effects, or anticIpat4_ ef-
fects. of any response actions. Tur
avoid one aspect of double counting,
the effects of response actions shall be
factored into the analysis of damages.
If response actions will not be com-
pleted until after the assessment has
been initiated, the anticipated effects
of such actions should be included in
the assessment.
(d) Uncertainty. (1) When there are

significant uncertainties concerning
the assumptions made in all phases of
the assessment process, reasonable al-
ternative assumptions should be exam-
ined. In such cases, uncertainty should
be handled explicitly in the analysis
and documented. The uncertainty
should be Incorporated in the esti-
mates of benefits and costs.
(2) To incorporate this uncertainty.

a range of probability estimates for
the Important assumptions used to de-
termine damages should be derived. In
these instances, the damage estimate
shall be the net expected present
value of: restoration or replacement
costs; or diminution of use values.
(e) Discounting. (1) Where possible,

damages should he estimated in the
form of an expected present value
dollar amount. In order to perform
this calculation, a discount rate must
be selected.
(2) The discount rate to be used is

that specified in "Office of Manage-
ment and Budget (OMB) Circular A -
94 Revised" (dated March 27, 1972,
available from the Executive Office of
the President, Publications, 726 Jack-
son Place, NW, Washington, DC '20503:
ph: (202) 395-'1372).
(f) Substitutability. In calculating

the diminution of use values, the esti-
mates of the ability of the public to
substitute uses for those of the in-
jured services should be Incorporated.
This substitutability shall be estimat-
ed only if the potential benefits from
an increase In accuracy are greater
than the potential costs.
(g) Diminution of use in restoration

or replacement. (1) If restoration or re-
placement is to form the basis of the
measure of damages, the diminution
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of use values during the period of time
required to obtain restoration or re-
placement may also be included In the
measure of damages.
(2) To calculate the diminution of

use values during the period of time
required to obtain restoration or re-
placement, the procedures described
below should be followed. It is not nec-
essary that they be followed in se-
quence.
(I) The ability of the resource to re-

cover over the recovery period should
be estimated. This estimate includes
estimates of natural recovery rates as
well as recovery rates that reflect
management actions or resource acqui-
sitions to achieve restoration or re-
placement.
(ii) A recovery rate should be select-

ed for this analysis that is based upon
cost-effective management actions or
resource acquisitions, including a "No
Action-Natural Recovery" alternative.
After the recovery rate is estimated,
the diminution In use values should be
estimated.
(ill) The rate at which the uses of

the injured resource will be restored
through the restoration or replace-
ment of the services should be esti-
mated. This rate may be discontinu-
ous, that is, no uses are restored until
the services are restored, or continu-
ous, that is, restoration of uses will be
a function of the level and rate of res-
toration or replacement of the serv-
ices. Where practicable, the supply of
and demand for the restored services
should be analyzed, rather than as-
suming that the services will be uti-
lized at their full capacity at each
period of time In the analysis. These
use values should be discounted using
the rate described in paragraph (e)(2)
of this section. This estimate is the ex-
pected present value of uses obtained
through restoration or replacement.
(iv) The uses of the resource that

would have occurred in the absence of
the discharge or release should be esti-
mated. This estimate should be done
in accordance with the procedures in
11,72 of this part. These uses should

be estimated over the same time
period using the same discount rate as
that specified In paragraph (e)(2) of
this section. This amount is the ex-
pected present value of uses forgone.

(v) Subtraction of the present value
of uses obtained throtieh restoration
or replacement from the expected
present value of uses forgone gives the
amount of compensation that may be
Included, if positive, in a measure of
damages.
(h) Incorporating natural recovery

in use values. If use values will form
the measure of damages, the natural
ability of the resource to recover as de-
termined in ; 11.13 of this part shall
be used to estimate the diminution of
use values. The same procedures as
those in paragraph (g)(2) of this sec-
tion should be followed to determine
the diminution of use values, except
that only the natural rate of recovery,
as determined by the analysis required
in 1 11.73 of this part and any normal
management actions, shall be used.
(I) Scope of the analysis. (I) The au-

thorized official must determine the
scope of the analysis in order to esti-
mate a diminution of use values.
(2) In assessments where the scope

of analysis is Federal, only the diminu-
tion of use values to the Nation as a
whole should be counted. _
(3) In assessments where the scope

of analysis Is at the State level, only
the diminution of use values to the
State should be counted.

Subpart —Post-Assessment Phase,

111.90 Poat-assessment phase—Report of
Assessment

(a) Requirement AL the conclusion
of either a type A or type B assess-
ment, the authorized official shall pre-
pare a Report of Assessment that shall
consist of the Preassessment Screen
Determination, the Assessment Plan,
and the requirements of paragraphs
(b) or (c) of this section as appropri-
ate.
(b) Type A assessments. For a type A

assessment conducted in accordance
with the guidance in Subpart 1) of this
part, the Report of Assessment shall
include the results of that assessment.
(c) Type B assessments. For a type B

assessment conducted in accordance
with the guidance in Subpart E of this
part, the Report of Assessment shall
consist of ail the documentation sup-
porting the determinations required in
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the Injury Deti.riaination phase, the
Quantification phie.e, and the Damage
Determination phase, and specifically
Including the test results of any and
all methodologies performed in these
phases. Where the basis for the meas-
ure of damages Is restoration or re-
placement costs, the Restoration
Methodology Plan shall also be includ-
ed in the Report of Assessment.

911.91 Post-assessment phase—demand.

(a) Requirement and content. At the
conclusion of the assessment the au-
thorized official shall present to the
potentially responsible party a
demand in writing for a sum certain,
representing the damages determined

in accordance with the requirements

and guidance of 111.40 or of 411.80

and including the reasonable cost of

the assessment, delivered in such a

manner as will establish the date of re-

ceipt. The demand shall adequately
Identify the Federal or State agency
asserting the claim, the general loca-

tion and description of the injured re-
source, identification of the type of
discharge or release determined to

have resulted in the injuries, and the
damages sought from that party.
(b) Report of Assessment. The
demand letter shall include the
Report of Assessment as an attach-
ment.
(c) Rebuttable presumption. When

performed by a Federal official in ac-
cordance with this part, the natural
resource damage assessment and the
resulting damage determination sup-
ported by a complete administrative
record of the assessment including the
Report of Assessment as described in
; 11.90 of this part shall have the
force and effect of a rebuttable pre-
sumption on behalf of any claimant in
any Judicial or adjudicatory adminis-
trative proceeding under CERCLA or
section 311 of the CWA.
(d) Responsible party response. The

authorized official should allow at
least 80 days from receipt of the
demand by the responsible party, with
reasonable extensions granted as ap-
propriate, for the responsible party to
acknowledge and respond to the
demand.

151 FR 2'1725. Augi 1, 198ti,w, amended at 52
FR 9100, Mar. 20, 19871

§ 11.92

11.92 i'mit-amst-tomeist pititse—n-dlorse-
lion account.

(a) Disposition of recoveries. (1)
Except as provided in paragraphs (b)
and (c) of this section. all sums award-
ed pursuant to section 107(a)(4)(C) of
CERCLA or section 311(f) (4) and (5)
of the CWA to the Federal govern-
ment acting as trustee shall be placed
In a separate account in the U.S.
Treasury.
(2) Except as provided In paragraph

(c) of this section. all sums awarded
pursuant to section 1.01(a)(4)(C) of
CERCLA or section 311(f) (4) and (5)
of the CWA to a State government
acting as trustee shall either

(i) Be placed in a separate account in

the State treasury; or
(ii) Be placed by the responsible

party or parties in an Interest bearing
account payable in trust to the State

agency acting as trustee.

(b) Land acquisition. Any monies
awarded for the purpose of acquiring
land for Federal management shall be
deposited in the general fund of the

U.S. Treasury. Federal agencies shall

acquire land for Federal management

solely with monies appropriated for

that purpose.
(c) Reimbursement for costs. Sums

awarded as reimbursement for the rea-

sonable costs of conducting the assess-

ment shall be payable to the appropri-

ate treasury of the Federal or State

agency that incurred the costs.

(d) Adjustments. (1) In establishing

the account pursuant to paragraph (a)
of this section, the calculation of the
expected present value of the damage
amount should be adjusted, as appro-
priate, whenever monies are to he
placed in a non-interest hearing ac-
count. This adjustment should correct

for the anticipated effects of inflation
over the time estimated to complete
expenditures for the restoration or re-
placement.
(2) In order to make the adjustment

in paragraph 4 d)(1) of this section, the
authorized official acting as trustee
should adjust the damage amount by

the rate payable on notes or bonds
issued by the U.S. Treasury with a ma-

turity dote that approximates the
length of time estimated to complete
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expenditures for the restoration or re-
placement.
(e) Payments from the account.
Monies shall be paid out of the ac-
count established pursuant to para-
graph (a) of this section only for those
actions described in the Restoration
Plan required by f 11.93 of this part.
(f) Hazardous Substance Response

Trust Fund Claims. Claims against the
Hazardous Substance Response Trust
Fund must be for costs Incurred as
specified by the procedures promul-
gated by EPA at 40 CFR Part 308.

811.93 Post-assessment phase—Restora-
tion Plea.

(a) Upon determination of the
amount of the award of a natural re-
source damage claim as authorized by
section 107(a)(4)(C) of CERCLA, or
section 311(f) (4) and (5) of the CWA,
the authorized official shall prepare a
Restoration Plan as provided in sec-
tion 111(1) of CERCLA. If the measure
of damages was determined in accord-
ance with the guidance in f 11.81 of
this part, the plan shall be based upon
the Restoration Methodology Plan de-
scribed in f 11.82 of this part. If the
measure of damages was determined
using any of the methodologies de-
scribed in 1 11.83 of this part, the plan
shall describe how the monies will be
used to address natural resources, spe-
cifically what restoration, replace-
ment, or acquisition of the equivalent
resources will occur. The Restoration
Plan shall be prepared in accordance
with the guidance set forth in f 11.82
of this part.
(b) No restoration activities shall be

conducted by Federal agencies that
would incur ongoing expenses in
excess of those that would have been
incurred under baseline conditions and
that cannot be funded by the amount
included in the separate account es-
tablished pursuant to f 11.92(a) of this
part unless such additional monies are
appropriated through the normal ap-
propriations process.
(c) Modifications may be made to

the Restoration Plan as become neces-
sary as the restoration proceeds. Sig-

nificant modifications shall be made
available for review by any responsible
party, any affected Federal or State
agencies acting as trustees. and any
other interested members of the
public for a period of at least 30 days.
with reasonable extensions granted as
appropriate before tasks called for in
the modified plan are begun.
(d) If the measure of damages was

determined in accordance with Sub-
part D, the restoration plan may de-
scribe actions to be taken that are to
be financed from more than one
damage award, so long as the actions
are intended to address the same or
similar resource injuries as those iden-
tified in each of the Subpart D assess-
ment procedures that were the basis
of the awards.

(51 FR 27125, Aug. 1, 1986, and 52 FR 9100,
Mar. 20. 19871

APPENDIX I TO PART 11—METHODS FOR
ESTIMATING THE AREAS or GROUND
WATER AND SURFACE WATER Expo-
SURE DURING THE PREAssEssmENT
SCREEN

This appendix provides methods for esti-
mating, as required in t 11.25 of this part,
the areas where exposure of ground water
-or surface water resources may have oc•
curred or are likely to occur. These methods
may be used in the absence of more com-
plete information on the ground water or
surface water resources.

Ground Water

The longitudinal path length (LPL) fac-
tors in table 1 are to be applied In estimat-
ing the area potentially exposed clowngra
silent of the known limit of exposure or of
the boundary of the site. Estimates of later-
al path width (LPW) are to be used when
the LPW exceeds the width of the plume
determined from available data, or when
the width of the plume at the boundary of
the site Is estimated as less than the LPW.
In the absence of data to the contrary, the
largest values of LPL and LPW consistent
with the geohydrologic data available shall
be used to make the estimates required In
the preassesament screen. An example com-
putation using the LPL and LPW factors
follows table 1.
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TABLE I FACTORS FOR ESTIMATION OF AREAS POTENTIALLY EXPOSED VIA THE

GROUND WATER PATHWAY

Aquifer I

Sind
&Kalinin
Gravel.

It yd.
cooductir
Ay/porosity

ISPLOI
I tr01P6/TeRF/

50
05

5000

Sandstone.. ..... ....... 0_01
Shale . 3x)0•
Karst Limestone or Dotoiotte  10
limestone or Dolomite  o01
Fractured Crystalline Rocks., 0.3
Dense Crystalline Rocks..  1 10 a

EXAMPLE OP COMPUTATION FOR ESTIMATING
THE AREA POTENTIALLY EXPOSED VIA
GROUND WATER PATHWAY

A release of hazardous substances occurs
from a facility located In a glacial valley.
Available data indicate the release may
have occurred intermittently over a period
of almost 1 year, although only one well
about 300 feet dov.ngradient of the facility
boundary had delectable quantities of con-
taminants. The contaminated well is
screened in the water table aquifer com-
posed of gravelly sands The facility bound-
ary nearest the contaminated well Ls almost
3.000 feet in length, but a review of avail-
able data determined the release is probably
localized along a 500 foot section of the
boundary where a stream leaves the facility.
Available water table data indicate hydrau-
lic gradients in the valley range from 0.005
feet/mile up to 0.25 feet/mile near pumping
wells. No pumping wells are known to be lo-
cated near the release, and a mean hydrau-
lic gradient of 0.1 feet/mile is estimated In
the vicinity of the release site. Using the
gravel factor from table I, the LPL and
LPW are estimated:

8000 x 0.1 ›, 1 600 feet (I.1.1..)

x OIL.1d800 21 . 120 ;,,t (1.1,w)
Since. Like estimated LPW t 120 feet) Is less
than the plume width (500 feet) determined
from other available data. the greater
number Is used to roinpute the area poten-
tially exposed:
(I) 800 feet x 500 feet . 300,000 square feet

(about 8.9 acres). The available information
allows an initial determination of area po-
tentially exposed via the ground water path-
way to be estimated:
(2) 300 feetx 500 Let 150.000 square feet

(about 3.5 acres),
ii total area potentially exposed is the

sum of (1) and (2i:

8.9 i 3.5 -10 4 acres

Hydrau.
lie

gradient
estimate
(feet/
nine)

x --
x..

X .

x..

x 

Time
since
release
began

years[

1.0nialo
dinai
path
length
An feet)

Lateral pal 11
width lin feet

LPW -0 UPI.
LPw =0 31PL
LPW= 0 2I-PL
LPW =0 4I,PL
LPW = 0 &LPL
1.Fw =0 11.PL
LPW =0 41.Pb
1.Pw -0 31Pb
LPW =0

Surface Wafer

The area of surface water resources poten-
tially exposed should be estimated by apply-
ing the principles included In the examples
provided below_
Example 1.-A release occurs and most of

the oil or hazardous substance enters a
creek, stre or river instantaneously or
over a she'; Interval (pulse input is as-
sumed). The maximum concentration at any
downstream location, past the initial mixing
distance, is estimated by:

C. -250/Vd/(T' 'Q)

where C. is the peak concentration, in milli
grarns/liter (mg/LL

W, is the total reported (or estimated)
weight of the undiluted substance re-
leased, in pounds.

Q Is the discharge of the creek, stream. or
river, in cubic feet/second, and

T is the time, in hours, when the peak con-
centration 

point.

ratio)inb. estimated to reach a down-
stream location In miles from the

The time T may be estimated from:

T=1.5(L)/V,

where '1' end L arc deflated as above and

V, is the mean stream velocity, in feet per
second.

The mean stream velocity may be estimated
from available discharge measurements or
from estimates of slope of the water surface
S (foot drop per foot distance downstream)
and estimates of discharge Q (defined
above) using the following equations:

for pool and riffle reaches V.-0.38(Q° ")
(S•3°). or

for channel emit roiled reaches
V.- 2.69(Q`")(S°").

Estimates of S may be made from the slope
of the channel, If necessary.
As the peak concentrations become at

lenuated by downstream transpot t, the

n r
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plume containing the released substance be-
comes elongated. The time the plume might
take to pass a particular point downstream
may be estimated using the following equa-
tion:

T.. 9.25 10'W,/t QC,)

where

T. is the time estimate. In hours, and W,, C„.
arid Q are defined above.

Example 2-A release occurs and most of
the oil or hazardous substance enters a
creek, stream. or river very slowly or over a
long time period (sustained Input assumed).
The maximum concentration at any down-
stream location, past the initial mixing dii-
tance. is estimated by:

C,=Ctql/(Q.t q)

where C. and Q are defined above,

C is the average concentration of the re-
leased substance during the period of re-
lease, In mg/L, and

q is the discharge rate of the release Into
the streerriflow, in cubic feet/second.

For the above computations, the initial
mixing distance may be estimated by:

• 10 ')V,131/(D''S")

where

• is the initial mixing distance. In miles.

V, Is defined above,
B is the average stream surface width, In ft,
D is the mean depth of the stream, In ft,

and
S is the estimated water-surface slope, In ft/

fL.

Example 3-A release occurs and the oil or
hazardous substance enters a pond, lake.
reservoir, or coastal body of water. The con-
centration of soluble released substance in
the surface water body may be estimated
by:

C,= CV,/tV, t V,)

where

C. and C are defined above,
V. Is the estimated total volume of sub-

stance released, in volumetric units, and
V. is the estimated volume of the surface

water body, in the same volumetric units
used for V,

151 FR 27725. Aug. 1. 1986. as amended at 52
FR 9100, Mar 20, 19871

PART 12-ADMINISTRATIVE RI
CIDIREMENTS AND COST PRINC
PIES FOR ASSISTANCE PROGRAh'

Subpart A-Adielnistrative Requirements an
Cost Principles

Sec.
12.1
12.2
12.3
12.4
12.5

Scope of part.
Policy.
Effect on prior Issuances.
Information collection requirements
Waiver.

Subpart li-Audit itequirstenents far State an
Local Governments

12-11 Purpose.
12.12 Supersession.
12.13 Background.
12.14 Policy.
12.15 Definitions.
12.16 Scope of audit.
12.17 Frequency of audit.
12.18 Internal control and compliance

views.
12-19 Subrecipients.
12.20 Relation to other audit requirement
12.21 Department of the interior respore

bIlitits. -
12,22 Illegal acts or Irregularities.
12.23 Audit reports
12.24 Audit resolution.
12.25 Audit workpapers and reports.
12.28 Audit costs.
12-27 Sanctions.
12.28 Auditor selection.
12-29 Small and minority audit firms.
12-30 Reporting.
12.31 Supplemental program guidance.
APPENDIX-Derzomor4 or MAJOR PROCHr

AS Peas's= IN Pva. L 98-502

Aurimerrr: 5 U SC. 301: Pub. I,. 98 51
OMFICIrcula r A -128.

Subparl A-Administrative
Requirements and Cost Principles

SOURCE: 50 FR 6176. Feb 14. 1985. unli
otherwise noted.

9 12.1 Scope of part..

This part prescribes administrath
requirements and cost principles 1.
grants and cooperative agreements e.
tered into by the Department.

12.2 Policy.

tai Ail financial assistance aware
and subawards, in the form of grant
and cooperative agreements. in accor,
ance with paragraph MI Of this se
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The promulgation of these regulations
was delegated to the Department of the
Interior by Executive Order 12580. 52 FR
2923 (January 23.1987}.
The Oil Pollution Act of 1990 (Pub. L

101-380) was signed into law on August
18, 1990. It makes provision for natural
resource damage assessment rules for
discharges of oil in navigable waters to
be developed by the Under Secretary of
Commerce for Oceans and Atmosphere.
particularly the National Oceanic and
Atmospheric Administration (NOAA), in
consultation with. among others, the
Fish and Wildlife Service of the
Department of the Interior. This
Department will make itself available to
work with NOAA to ensure the
coordination of the parallel processes
for damage assessments whether they
result from releases of hazardous
substances or discharges of oil. Section
6001[b) of the Oil Pollution Act of 1990
provides that any rule in effect under a
law replaced by the Act will continue in
effect until superseded. In particular.
Senate committee report language
makes it clear that "Ttlhe existing
Interior Department rules, as amended
by the court's decisions. may be used
with a rebuttable presumption in the
interim)" until the new regulations are
promulgated by Commerce. S. Rep. No.
191-94. 101st Cong. 1st Sess. 15 (1990).
CERCLA mandates biennial review

and revision, as appropriate. of the
Department of the Interior's damage
assessment rule. The revisions are to be
based on. among other things. new
information or experience in applying
the existing rule. The Department
proposes to begin its planning of the
next biennial update of the type B rule
as soon as possible. coordinating input
to the greatest extent possible with
NOAA. The target date for an advance
notice of proposed rulemaking soliciting
input for that review process is in June
1991. The first biennial review of the
type B rule produced only four
comments. Those comments essentially
reflected issues that the court was
deliberating at the time. However, many
comments and suggestions from users or
potential users of the rule have been
heard by Department staff over the
years since the rule has been in use.
One excellent source of such

comments has been the State briefing
workshops which are scheduled by
Interior at the request of individual
States. and which have been held since
the rule was published late in 1988.
These workshops are generally attended
by personnel from States' trustee
agencies and attorney general offices.
response agencies:4E24681d personnel
from a variety of Federal agencies with

either trustee or response concerns in
the region. Another source of insight on
use of the rule is the stream of calls
received by interior staff day-to-day
from trustee officials in the field
requesting technical assistance as they
apply the rule in their individual
situations.
The court decision was handed down

in July 1989. At that time. the
Department considered whether to begin
the next biennial review and combine
the revisions mandated by the court
with those derived from user experience
to that date. However, the court
expressly mandated expeditious
revision. The issues raised by various
users did not present easy solutions.
Some suggestions offered for addressing
issues are diametrically opposed to each
other. Thus. the Department decided
that the current revisions should just
implement the court decision. and that
revisions based on experience should
await further analysis, consultation with
relevant agencies. and public input.

Revising the rule to accommodate
known concerns will require
considerable analysis and involvement
of other governmental agencies and the
public. The Department has begun
planning for the next biennial revision of
the rule mindful of these concerns. Also.
as a result of the new provisions of the
Oil Pollution Act of 1990. this
Department will be coordinating its
biennial review efforts with NOAA,
since the Under Secretary of Commerce
for Oceans and the Atmosphere was
designated to write the natural resource
damage assessment rules implementing
that new Act.
For the information of readers looking

forward to the biennial review of the
Interior rule, the following are highlights
of issues heard to date: The general
overall concern about the rule heard
most often over time is that it is "too
complicated" or "too wordy." and that it
should be written in simpler language.
"in plain English." with fewer "shells."
There should be an expedited process
for (oil) spills. There should. be more
guidance on pre-assessment
coordination. There should be more
guidance on post-assessment activities.
There &tumid be provisions for starting
restoration activities while the damage
assessment is still under way (while not
precluded, it is not expressly discussed).
The standards for injury determination
should be relaxed. The standards for
inJury determination should be more
explicit.
One issue heard throughout the Exxon

Valdez experience to data has been the
lack of public knowledge of both the
immediate effects of the spill in the

region and the potential long range
effects on the environments affected by
the spill. Some members of the public
have expressed frustration at the
apparent lack of opportunity for those
with varied concerns to provide their
input to decisionmaking on many
aspects of the aftermath of the split.
These are concerns about all aspects of
the incident, but some of them center on
the natural resource damage assesemen
process and the potential for restoration
of injured resources, and. therefore,
are concerns with any future appiicatior
of the Department's rule. Some
comments beard following the Exxon
Valdez incident stressed the needier
early public involvement. both in the
damage assessment process and in
restoration planning, that restoration
planning must be a cooperative effort
involving the public. A suggestion was
made that there be more guidance in
trustees on making their restoration
decisions, putting the emphasis first on
rehabilitation. then on replacemeret. and
finally on acquisition. in effect
establishing restoration planning
priorities that give the highest priority to
rehabilitation. A suggestion was made
that socioeconomic effects of restoration
alternatives might be added to theist of
factors that trustees are to considerie
making their selection among
restoration alternatives. Another issue is
the access of the scientific community
and the public to scientific and technical
data contributing to damage assessment
when that data was gathered for. or
might be useful in, litigation of damage
claims at a future date.
As soon as the current revisions ace

completed, the Department will publish
an advance notice of proposed
rulemaking to request general comments
on experience to data, and also to
request specific comments on issue*.
such as those highlighted above. The
target date for that advance notice is
1991 June.
Meanwhile. the Department is

proceeding with revisioneol the type A
rule in accordance with the court
decision: the existing Natural Resource
Damage Assessment Mode/ far Coasted
and Marine EnvironmenteigelDAM/
tom). and the model endow- -
development for Great Lakes
Environment (NRDAM,IGIIRL.Far
efficiency, changes waterside first an
the work in progress. NIRDAM/GLE. A
proposed rule for the Gmetiothes
environment is targetethinsiday 7991.
The contract to amend the sedating
NRDAM/CME modeLweemdweilised in
July of 1990, with a targierfoipteporied
rulemaking in December of Mr.
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D. Regulatory History

The Department, pursuant to its
delegated responsibilities under
CERCLA, has promulgated various final
rules for the assessment of damages for
injuries to natural resources in the
following rulemakings: (1) August 1. 1988
(51 FR 27674), "type B" procedures, the
general process for conducting natural
resource damage assessments, and the
alternative methodologies for
conducting assessments in individual
cases; (2) March 20. 1967 (52 FR 9042).
"type A" procedures, the standard
procedure for simplified assessments in
coastal and marine environments, using
a computer model called the Natural
Resource Damage Assessment Model
for Coastal and Marine Environments
(NRDAM/CME): (3) February 22. 1988
(53 FR 51661. to amend 43 CFR part 11 to
conform with amendments to CERCLA:
and (4) March 25, 1988 (53 FR 9769).
technical corrections to the NRDAM/
CME. This combination of rulemakings,
codified at 43 CFR part 11, is the natural
resource damage assessment rule called
for by section 301(c) of CERCLA.
The major impact of today's proposal

would be in the damage determination
phase. Therefore. reviewers should keep
in mind the context of the entire natural
resource damage assessment rule when
considering the proposed revision.
Reviewers may wish to refer to the type
B rule (43 CFR part 11) in preparation of
the comments on today's proposal.
Existing Assessment Process: The

natural resource damage assessment
rule provides an administrative process
for conducting natural resource damage
assessments with four major
components. The first component of this
process, the preassessment activities.
includes several steps to take before
initiating an assessment. All natural
resource damage assessments contain
these same initial steps. These steps
generally begin with the notification of
or detection by the natural resource
trustee of a discharge or release. The
trustee performs a preassessment screen
to determine that a CERCLA or CINA-
covered incident has occurred and that
resources of the trustee may have been
affected. The trustee makes a
determination uponcompletion of the
preaesessment screen as to the
appropriateness of further assessment
actions. Provisions are made for
emergency restoration as authorized by
section 1110) of CERCLA.
The seconcicomponent calls far the

preparation of an Assessment Plan
before initiating an assessment using
either the type.A•or type 11 procedures.
The level of detail.contained in the
Assessment Plan sl.i.uldbe consistent

with the rule's requirement for
reasonable cost. The trustee must also
comply with the rule's requirements for
coordination with co-trustees,
identification and involvement of the
potentially responsible party, and public
involvement in the development of the
Assessment Plan. Also, the trustee must
decide whether to conduct a type A or
type B assessment. The trustee
documents all decisions on the selection
of both the scientific and economic
methodologies to be used in the
assessment in the Assessment Plan. The
Assessment Plan must ensure that only
the reasonable costs of assessment will
be incurred. The trustee must provide
for public involvement in the
Assessment Plan with at least a 30-day
review and comment period before
implementing the Plan or making
significant modifications. Comments
received during this review, as well as
responses to these comments, will be
maintained as part of the administrative
record of the assessment.
In the third component the trustee

begins either the type A or type k1
assessment. Both the type A and type B
procedures follow the same three steps.
Each type of assessment requires an
Injury Determination phase. a
Quantification phase. and a Damage
Determination phase. The discussion
that follows relates to a type B
assessment
During the injury Determination

phase. the assessment focuses on
determining that an injury to the
resource has occurred and that the
injury has resulted from the discharge or
release. After injury has been confirmed
in this phase, the assessment moves into
the Quantification phase. The focus of
the Quantification phase is on
identifying the services, such as habitat.
recreation, or erosion control. provided
by the resource, determining the
baseline level of such services that
existed before, the discharge or release,
and quantifying the reduction in services
resulting from the discharge or release.
The Quantification pb.arz.• is closely
related to the third phase of the type B
assessment. the Damage Determination
phase. The Damage Determination
phase focuses on calculating the
monetary compensation to be sought as
damages•for the intury to the natural
resources. The calculations are based on
the information derived from the
Quantification phase as to the extent of
the-injury sustained and the effects on
the services provided by the resource.
-At &weed of every natural resource

damage assessment whether a type A —
or a typell procedure is followed. the -:
fourth component consists of several .

post-assessment requirements. These
requirements include a Report of
Assessment to act as the administrative
record of the assessment, the
establishment of an account for damage
assessment awards. and the
development of a Restoration Plan to
ensure that all damage assessment
awards are used for the restoration.
rehabilitation, replacement and/or
acquisition of the equivalent of the
injured resources.
This overall administrative process

for conducting a natural resource
damage assessment pursuant to the
Department's rule would remain
basically unchanged by today's
proposed revision. There would still be
the four phases. or components. in the
assessment process: the preassesament
phase. the assessment plan phase. the
assessment phase (where the trustee
conducts a type A or type B
assessment), and the post-assessment
phase. Also, there would continue to be
two planning components in a type LA
assessment: the Assessment Plan. and
the Restoration and Compensation
Determination Plan (formerly called the
Restoration Methodology Plan). which is
to be part of the Assessment Plan.
Points in the Process Unchanged: The

majority of the issues-considered by the
court in its review of the type 13 rule
were upheld as valid. Therefore, the rule
would still require that assessment costs
be "reasonable" when compared to the
anticipated amount of damages to be
recovered. The biological response
acceptance criteria will remain as a
method for identifying "actionable"
injuries. The concept of valuing
"committed" uses would remain when
estimating compensable value and still
serves to prevent speculative damages.
The contingent valuation methodology
still is a valid tool in a damage
assessment The requirement that
trustees develop a restoration plan for
use after the damage award still stands
and will assist with the statutory intent
that the trustee restore, rehabilitate,
replace, and/or acquire resommee- •
equivalent to those injured by the
discharge orrelease. - .;.tos

C; pc/1'dd Review .

Section 113 of CERCLApsouideltihat
any member of the public nalypetition
the Court of Appeals for the Distectof
Columbia Circuit to review any
regulation promulgated u.uderCERCLA.
A number of parties Wed suah.pentions
forthis.courtto review thenatutalse...
resource damage assessmentinder,The
rein was challenged inteva seismal* -but
parallels cesas. In State ofahire" vaccr-11
United StateaDeparnnentof the n.tr, .



Federal (Register i VOL 5a.:i No. /82 . Monday, Apra 29i /1991 I Propbserillluies 19755

Interior, 890 F.2d 432 D.C.( Cir. 1989)
(Ohio v. Interior), petitioners challenged
a total of twelve issues that pertained to
the administrative process ancithe type
E3 procedures established in the rule. In
Colorado v. United States Department
of the Interior. 880 F2d 481 (D.C. Cir.
1.989), petitioners challenged two issues
pertaining to the type A procedures.
The United States Court of Appeals

for the District of Columbia Circuit
unanimously upheld in part and
invalidated in part certain aspects of the
administrative process and the type B
procedures. In that ruling, the court held
that: (1) Restoration costs are the
preferred measure of natural resource
damages under CERCLA: and (2) all
reliably calculated lost use values of
injured natural resources should also be
recoverable, with no specific hierarchy
of methodologies required of natural
resource trustees in conducting those
valuations. The court also asked the
Department to clarify its interpretation
of extent to which the rule applies to
natural resources that are privately
owned.
Today's notice deals only with the

three issues remanded to the
Department in Ohio v. Interior affecting
the administrative process and the type
B procedures. The revisions to the type
A procedures will be conducted under
future, separate rulemekings.

1. Issues Remanded for Revision

Measure of darnages. One issue
decided by the court concerned the
Department's type B rule requiring the
trustee's basic measure of damages for
natural resource injuries to be either
restoration costs or lost use value of the
resources, whichever was estimated to
be the lesser amount. The court held
that CERCLA indicates a distinct
preference for using restoration costs as
the measure of damages, although the
court acknowledged the role of the
Department In determining under what
conditions the use of restoration costs
as the measure of damages might not be
appropriate.
The provisions for calculating •

restoration costs were set out in the type
El rule since restoration costs were one
of two possible ineainnea of damages.
The rule required the *metes to quantify
the effects of the injury to the-natural
resources in terms of services lost or
disrupted as a result of a thscharge or
release. The trustee then determined
ahem/inve management actions that
would restore those last or thsrupted
services in a cost-effective manner. hr
addition. the ruleallowed their:moire'
resource trustee tonlaim damages for
loss or lesseniegointieveleeen.
associated with thelostservices over

the time required to accomplish the
restoration. Much of this present
guidance would be retained.
Economic valuations. The other issue

upon which the type B rule was
remanded for revision was the
Department's prescribed ranking, or
hierarchy. of economic valuation
methodologies for determining use
values. and the associated limitation of
those valuation methodologies for the
recovery of nonuse values only to those
situations where no direct uses could be
found.
The type B rule provided a listing of

economic valuation methodologies to
calculate lost use values ranked as to
their reliability. The court upheld the
methodologies listed in the rule, but said
that the rule could not require the use of
one methodology over another.
The type B rule categorized various

uses to be valued for an injured resource
as "use" values and "option and
existence" values, and allowed recovery
for option and existence values only
where the trustee could not apply a
valuation methodology to determine a
direct use value for a resource. The
court held that while option and
existence values represent passive use
of a resource. they ought to be
recoverable in a damage assessment

2. Issue Remanded for Clarification

On one issue. the court upheld the
rule, but asked the Department to clarify
the scope of public ownership of natural
resources covered by the rule. The
preamble to the final type B rule
suggested that natural resource damage
assessments should not cover privately-
owned natural resources. However, the
court understood the Department's oral
argument to suggest that a substantial
degree of government regulation.
management or other form of control
over privately-owned natural resources
could be sufficient to make the natural
resource damage provisions apply to
such resources in certain circumstances.
The court construed CERCLA to mean
that, while purely private resources are
excluded from the natural resource
damage provisions. some resource@ not
owned by the government are .
encompassed by CERCLA's natural .1
resource damage provisions. The court's
construction was based primarily on the
definition of natural resources found in
section 101(16) of C:ERCLA and its
legislative history. The court invited the
Department to clarify its interpretation
of the degree of management...regu lation.
control. or property interest that might
make natural resources subject to the
11011141114111KAWCe.clamagoeseetaness4cp „

D. Advance Notice of Proposed
Rulemaking

The Department published a Federal
Register notice on September 22. 1989
(54 FR 39018), to announce the
Department's intent to revise the type B
rule to comply with the court's
decisions. Responses were requested on
the following kinds of questions to assist
in carrying out that purpose: (1) What
possible considerations might trigger the
use of a measure of damages other than
restoration costs: (2) should the rule
provide criteria and. if so. what criteria
might be used to determine whether
restoration is "technically feasible:" (3)
should the rule define the term "grossly
disproportionate" and. if so, how: (4)
how much guidance should the rule
include and what would be possible
selection criteria to make available to
the trustee in selecting the most
appropriate methodology to determine
lost use values: (5) what systems were
available for classifying resource uses,
as to use and nonuse, etc.. which would
also aid the trustee to avoid double
counting; and (6) what degree and type
of management regulation, control. or
property interest might make natural
resources subject to the provisions of
CERCLA for the purposes of enabling
public trustees to recover damages for
injuries to such resources?
The Department received over 700

pages of comments from 82.sabmissions
on the possible revisions to the type B
rule. The discussion of those comments
on the type B rule with the Department's
response is found in Section N. of this
preamble.

IL Discussion

A. introduction

The Department is proposing to revise
the type B rule to comply fully with the
court order. The court's on the
measure of damages .• around
the "lesser of requirement found in
§ 11.35 of the current type Brule. The
rule required that the trustee conduct an
assessment for thenalitrelitiesonrce
injury with the Elleaellfecifdiunages
being either an estimate of the
restoration costs or theitisimmtvahle of
the resources, whicheverweireatimated.
to be the lesser among ir held,.
that CERCLA. Indicates
preferedne for using as.,
the measure of damagetacicArAured
natural resources..
The second. major illielbamiod upon by

the court oo.the type andi,isis to the
area of the ecenomic.vaketigisk
methodologies and the kinds of "uses"
of the Teenage**, "04
using those
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provided a listing of economic valuation
methodologies. and listed these
methodologies ranked in order of their
reliability and accuracy. The rule
required first considering the use of
market price or-appraisal
methodologies, then, only if these were
not appropriate, moving to other
valuation methodologies down the list.
In addition. the rule categorized the
types of values that a resource might
have as "use" or "nonuse" values. The
rule allowed the trustee to recover
"nonuse" values only when no direct
uses could be identified.
The court said that the rule could not

require the use of one methodology over
another. but that the trustee should be
allowed to use any reliable
methodologies available. The court also
said that, even though "nonuse" values
might represent only "passive" or "non-
consumptive" use of a resource, they
should be recoverable in a damage
assessment.
At a minims= to comply with the

court's decisions on these two issues.
the Department could do three simple
revisions: (1) remove the "lesser of"
requirement of ti 11.35; (2) delete the
language of 1111.83 requiring the
economic valuation hierarchy; and (3)
delete the language of i 11.83 restricting
recovery of nonuse values to those cases
where the trustee can determine no
direct uses of the injured resource.
However, today's proposed revision
would provide en approach. particularly
affecting the Damage Determination
phase of the rule, that provides greater
assistance to trustees in planning and
recovering for restoration activities. The
proposed revision would provide
guidance to help trustees recover
compensation based on both estimating
the costs of restoration. rehabilitation,
replacement, and/or acquisition of
equivalent resources and valuing the
loss of services to the public. These two
components of the measure of damages .
are presented together throughout the.
section describing these estimation and
valuation activities to provide a
comprehensive approach to assessing
damages.

Restoratitut Costs as the Measure of
Damages . I t ,7-,4Mirra • .

Tfra court held that CP.RCLA indicates
a preference for using restoration costs
as the measure of natural resource
damages. However, the court also
suggested that there might be •
circumstances when some factor other
than restoration costs 'could be the
measure of damages: The court used the
simple term "ntistontiliatl east& The law
provides that sums recovered from
natural MOW= damask:brims meet be.

used to restore. rehabilitate, replace. or
acquire the equivalent of affected
natural resources. The Department
proposes to use the phrase "restoration,
rehabilitation, replacement. and/or
acquisition of equivalent" as
encompassing the full range of possible
"restoration" actions a trustee might
plan to ti,+, :1 and. therefore, use to
estima costs L the selected
"rester action. It is recognized
that, in ...y cases, trustees will take
some cor.i.nnation of these actions.
rather tean only one. Some portion of
this broader list—restoration.
rehabilitation. replacement. or
acquisition of the equivalent—will
always be a part of the trustee's
"restoration" activities. because some
trustee actions will always be required
beyond the trustee's.normal
management actions. Thus. there will
always be some cost attributable to
"restoration" or what the proposed
revision calls restoration. rehabilitation.
replacement, and/or acquisition of
equivalent resources. On this basis. the
Department does not propose to set out
circumstances when some factor other
than restoration costs should be the
measure of damages as would have
been allowable under the court's ruling.
The Department is proposing revisions

to the Damage Determination phase to
provide some additional guidance to the
trustee in estimating site-specific costs
of various possible alternatives to bring
about the restoration, rehabilitation.
replacement. and/or acquisition of the
equivalent of the injured resources. The
guidance discusses such factors as the
trustee's consideration of the technical
feasibility of the possible alternatives,
and also consideration of whether the
relationship of the estimated costs of an
alternative are proportionate to the
anticipated benefits gained from that
action.
In addition to recovering the costs of

restoration, rehabilitation. replacement.
and/or acquisition of equivalent
resources, the trustee may also recover
the value of the services lost to the
public until the lost services are
returned to baseline levels. The
proposed revision of the Damage
Determination phase would describe the
values for which tip. <e nubile may be
compensated, methodologies
that may bemuses uM itimate those .
values. • .

'Therefore. the measure of damages V. —
under the proposed revision would be
the estimated cost of the selected- -
alternative for restoration;
rehabilitation, replacement. and/or
acquisiticin.aequivislent resources, Oar
the eionrpeusable value of the services.,4

that will be lost to the public through the
period of recovery to the baseline
conditions existing before the discharge
or release. The types of costs and the
extent of compensable value that may
be recovered are discussed together in
the Damage Determination phase to
ensure that the trustee simultaneously
makes plans to recover both, as
appropriate. for any given incident.
Restoration and Compensation

Determination Plan: The proposed
revision of the Damage Determination
phase provides for the development of a
Restoration and Compensation
Determination Plan. This Restoration
and Compensation Determination Plan
would replace the Restoration
Methodology Plan of the existing rule. In
the Restoration and Compensation
Determination Plan, the trustee will
identify and consider a reasonable
number of possible alternatives for the
restoration, rehabilitation, replacement,
and/or acquisition of resources
equivalent to the injured resources, In
the Restoration and Compensation
Determination Plan. the trustee would
also include an estimate of the services
that are likely to be lost to the public
during the recovery to baseline
associated with the possible alternatives
being considered. The trustee would be
required to address both: (1) The
possible ways to restore. rehabilitate.
replace, and/or acquire equivalent
resources; and (2) the estimated lost
services associated with each
alternative, in a single plan for
determining damages.
The trustee would include in the

Restoration and Compensation.
Determination Plan the possible
alternatives considered the lost services
associated with each. and the estimated
period of recovery associated with each
alternative. The trustee would list the
cost estimating methodologies he plans
to use to estimate the cost of the actions
that make up the selected alternative.
He would also identify the valuation,
methodologies he plans to use to value
the lost services associated with: thel
selected alternative. The trustee Would
give a brief rationale for thachnicerof
theaelecied alternative, of Iher‘lo if en
methodologies to estimate thieves* and
thole to estimate the compansablettalue
associated with that alternative.:-This
Restoration, end:Compensation
Determination Phinvimild became Part
of the overall AMessznentF4an.insii
thus. subject to public mvievaand: — .
comment:. --..e.g4e4111-4314iraiirge -er

irthe trainee .'daits not have 1.10i:rent,
infonnation 6idertiop do Reiteration •
and Compensation.Daterminitelhefia--"
by.the. time thieAleseismentPliatime.
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made available for public review and
comment, the Restoration and
Compensation Determination Plan could
be developed and made available for
public review and comment separately,
later in the assessment process. at any
time up to the completion of the
Quantification Phase. At that point the
trustee will have collected the
information concerning the extent of
injury and the effects of those injuries
on the services provided by the injured
natural resources. Whenever the
Restoration and Compensation
Determination Plan is presented for
public review, the trustee would allow
at least 30 days for review and comment
before proceeding with the cost
estimating and valuation of the selected
alternative. The Restoration and
Compensation Determination Plan.
along with the public comments
received and responses to those
comments. would become part of the
Report of Assessment.

Alternatives: In developing the
Restoration and Compensation
Determination Plan. the trustee would
list a "reasonable number" of possible
alternatives for restoration.
rehabilitation, replacement, and/or
acquisition of equivalent resources. For
large, complex assessments involving a
variety of resources and services. there
may exist a very large number of
possible alternatives. When there are
potentially a very large number of
possible alternatives, only a reasonable
number of alternatives, covering the full
spectrum of possible alternatives for
restoration. rehabilitation, replacement
and/or acquisition of equivalent
resources, should be developed. The
trustee has the discretion to decide on a
case-by-case basis what constitutes a
reasonable range of possible
alternatives.
Range of Actions: In developing each

possible alternative, the trustee may
consider a range of action that might
include restoration, rehabilitation.
replacement, and/or acquisition of
equivalent resources. The actions may
be taken singly orin any combination. -
lrhentle would made the trustee on how
to develop the possible alternatives. The
proposed revialos arophaidser the wide
nage of ictions available to the truitee
to return to baseline 'levels both the
injured natural resources and the
services that the natural resources
provide to the public. For example, the
trustee-might consider all or parts of the
following kinds of Possible Alternatives:
(1) Intensive restoration or rehabilitation
actions that are needed to bring.the
injured resources and their-services
back to baseline (pre-spill or pre-release

conditions) in a relatively short period
of time: (2) restoration, rehabilitation.
replacement. and/or acquisition actions
combined in a manner that would
optimize the recovery of all injured
resources and services back to their
baseline condition: (3) replacement or
acquisition of equivalent resources if the
injured resources and their services
cannot be restored or rehabilitated
through direct management actions or
indirect use limitations: or (4) allowing
the resources to recover naturally with
minimal trustee management action.
Moreover, a trustee, or cotrustees.
would be afforded the flexibility of
defining possible restoration actions to
address individual resources or groups
of resources in order to adopt an overall
restoration strategy that best meets the
needs of the trustee(s).
One of the possible alternatives to be

considered is allowing the resources to
recover naturally, with minimal
management actions. Other possible
alternatives would provide for actions
that reduce the time for recovery to
baseline conditions from that expected
from natural recovery. In the
Restoration and Compensation
Determination Plan. the trustee would
state the reasons for considering each
possible alternative to be viable and
worthy of consideration.
Services through Recovery Period:

Services provided by an injured
resource refer to all of the functions
performed by that resource for and/or to
the public and to other resources and
the interactions between them. The term
"services" Includes "passive" or "non-
consumptive" functions performed by
the resource for and/or to the public.
The trustee would estimate the loss in
services provided by the injured
resources from the time of the discharge
or release through the estimated
recovery period associated with each of
a reasonable number of possible
alternatives. The recovery period is that
time between the occurrence of the
discharge or release and the successful
completion of the restoration.
rishebilitatkin. replacement. and/or -
adqi.deltion of the equfvalent of the ' •
natural resources and their lost services.:
The triunes Weald fine the determination
of the period of resource recovery
associated with each alternative to
develop an estimate of the services that
would be lost to the public during the •
implenientation of that alternative. The
services provided by the resource before
the discharge or release constitute the
baseline level of Cervices against Which
the trustee Is to measure the loss in •
melees for each of the possible • •
idtanistiveri. '

Selection of Alternatives: The trustee
should select the alternative for
restoration, rehabilitation, replacement.
and/or acquisition of equivalent
resources most appropriate for the
particular incident based on a number of
different considerations. The proposed
revision provides guidance by listing
factors that the trustee, at a minimum,
shall consider and weigh, among other
things, in making this selection. Each of
the reasonable number of possible
alternatives identified should be
evaluated using all relevant factors, but
the various alternatives considered may
address and balance these factors in
different ways. In practice, the.
alternative selected by the trustee as the
most appropriate might not satisfy all of
the considerations, yet still be "correct"
for the purposes of the assessment. The
trustee, after considering all the relevant
factors, may make a selection that gives
greater weight to some factors over
others. The trustee is required to
explain. in the Report of the
Assessment. the reasoning for giving
greater weight to certain factors over
others.

Factors to Consider. The trustee
should consider all relevant factors in
selecting the most appropriate
alternative. Each alternative would be
considered. to the extent that a •
particular factor was relevant to the
actual situation faced by the trustee.
The factors listed in the proposed
revision are t1) Technical feasibility; (21
the relationship of the expected costs of
the proposed actions to the expected
benefits from the restoration..
rehabilitation. replacement and/or
acquisition of equivalent resources; (3)
cost-effectiveness; (4) the results of any
actual or planned response actions; (2)
potential for additional injury resulting
from the proposed actions. including
long-term and indirect impacts; to the 32
injured resource or other resources; (0)
the natural recovery period: (7) ability of
the resource to recover with or without
alternative actions: (e) acquisition of -
equivalent land for Federal management
where restoration: rehabilitation, and/or

• otberreplacement of land Is
'Pesiabltg (111patendel
,itittrintriben healthand
(10) c.onsiitetiik with tiP.Fetletat
aid State laws and pollatesvAddressing
these factors. the trestie wilti(valuate
the listof poesible alternatives and the
loss in 'services associated Velthjiach
and seleathe alterzeithri1hittombines
the most apPtapriate rietteliartiVedopt
for the particular hicident:Mbetof the
coluilderatiOniare inecirpticalitafrom
the current rule. 'and 4•11tifizsi•d in
Section il.'G."of this preamble:Mb-two
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factors the court said night be
considered are described mare fully
here, "technical feasibility" and
'relationship of costs to benefits."

Technical Feneibilitw The trustee
should determine whether the actions
considered in each alternative would be
technically feasible. as that terra is used
within a natural resource damage
mummies* The term "technically
feasible" la defined in the type 13 rule at
f 11.14(gcn, la the context of an
alternative for restoration.
rehabilitation. replacement, and/or
acquisition of equiveleat resources, the
term would mesa that the technology
and management skills necessary to
implement an altanintive am well
known and that each outoponent or
action of the alternative Mae
reasonable chance of successful
completion in an acceptable period of
time. The trustee is the one who will
make the determination of "terbeieelly
feasible" on a case-by-rasa basis. This
determination will be subject to public
review as part of the Assessment Plan.
or separately in the public review of the
Restoration and Compensation
Determination Plan.
Relationship of Casts to Begazfits: The

trustee should cough:ler the relationship
of the expected costs alas alternative to
the benefits from the implementation of
that alternative. both fin. teems of the
recovery of the resource and the
benefits to the public that would result.
This ormsidaration is cwt intended to be
a stinted costilumafit analysis. The
trustee should weigh cirmunstances
unique to earl assessment against the
expected alternative costa. Such
circumstances Mehl include seasonal
ciondilione. e.&. long minters remitting in
a short field sampling season requiring
extra personnel overtime. and high
travel coats. All relevant considerations
that might affect the wetgldng of costs
and benefits should be taken into
aCCOUlit by the trustee on a case-by-case
basis. The trustee will document this
consider d= Within theRestondinn
and Compensation Efetermhaatice Plan
fiat is subject to public review and
comment . ,"
This determination of the nelagenidtip

of costs to benefit* lint =attempt to
define in queitilethas terms. as
.suggested by the courtoshat coats might
tie 'grossly dispropordilnate" ta the
value of the marked inaLlostead.  thte
propasidnevisfrin Wooldieguite that all
of the venues finite:ire liattedbe„
consideredfig,, Mn it titan" in setecttog

tion.
thentastnieropefeta eiMiritivea for_
reetori
andfat _Ion tritifir . _ JPt
r"cluzar.;7#11te 04cke4114..

considered together, would encompass
the "grossly disproportionate"
determination suggested by the court.
Costs as a Component of Damages:

The proposed revision describes the
kinds of items that could be included as
"costs" to be recovered, i.e.. direct and
indirect costs, comparable to the direct
and indirect costs of conducting the
assessment. The proposed revision
describe* methodologies that the trustee
could use to estimate these direct and
indirect cm* to restore, rehabilitate,
replace. and/or acquire the equivalent
resources, based on standard and
accepted accounting practices for
estimatiag costs. The proposed revision
includes factors far the trustee to use in
selecting which cost estimating or
valuation methodologies would be best
for the selected alternative.

Direct costs are those that are
identified by the trustee as charged
directly to the conduct of the selected
alternative. Direct costs would Include
trustee agency expenses for a specific
action that is a component of the
selected alternative, an. salaries and
benefits, travel costs. materials and
supplies purchased specifically for the
implementation of the selected
alternative. equipment lease costs.
building related costs if a building is
leased or purchased for the sale purpose
of implementing the selected alternative,
payments for goods and services
furnished by private companies or other
government Agencies under contract
with the trustee agency. Direct costs can
also include all costs of other entities
performing actions for the trustee
agency. These costs could inrinrIP a
contractor's overhead. labor, and
material casts. which the contractor
would bill directly to the trustee agency.
A trustee. however. should take into
account the requirements of reasonalle
cost when ideriblying and accounting for
direct costa.
Under the err-uteri revision.

compensation for indirect costs could be
ire hided in the damage claim in Das of
two ways. The trustee could either
identify indirect costa or claim a certain
indirect cost rata for expenses. Ledirect
costa could be based= costa
aimodated labia particular action 5s-r. •
restoration. r•habilliation. replacement.
and/or aequisilion of equivalent
resourcea whew there Loa direct.Way,
to calculate orittdbutathem.to
parklike aches or sane* of:actions., 

„Sidi Indirect caste could. include ihiwpt
expenses lavalvedwithlabor.cn.:,, ̂cis
IlliliethILUDSTiS47 to rata*
reliabilititte. apiece. and he acmda Ate
egad-Viral lieinurces.axc lirsa<thepactaf
an agencirs Ulnae persomiellusioraskrt

management or review of actions
associated with restoration, or of off-site
equipment normally involved in regular
agency work being used in part for
restoration. Indirect oasts may also
include the administrative management.
policy formulation, and reporting costs.
Instead of computing indirect costs, a

trustee agency woeld be allowed to
claim an indirect cost rate- far recovery
of Indirect coats. This recovery of
indirect costs could he based epos the
trustee agency's established- practice,
The Dept notes that smovery of
indirect coats are best accomplished
where the. trustee agency alma* has an
established indirect cost rata..
Cost Estimating Afethocialeriesr Also

by way of guidance. the proposed
revision world add a list of particular
cost estimating methodologies. At a
result of the court's ruling, costs for
restoration, rehabilitation, replacement.
and/or acquisition of equivalent
resources will be a part of the memo&
of damages in all cases under CERCLA.
Therefore. trustees will need guidance in
how to estimam, end then collect foe, the
costs of restoration. rehabilitation,
replacement. and/or acquisition of
equivalent resources in a damage
14111elitillellL In moat cases insane will
need to estimate in advance the total
costa of the selected idtamellea as
accurately as possible. Iliertions. 2.,
description of reliable and accept
costing methodologies are nickeled in.
the proposed revision to allow Onetime
unfamiliar with these procedures to
capture. an estimate of "tont casts." In
performing their assessments. trustees
will want so have this kind el expertise
on their assessment team.. This guidance
simply serves to familiarize trustee-
managers with this need.
The Department Is proposing le

include specific examples oi amodesti
and s•-c•pt•tel  cost estisnationpriediees
of the accounting profession tied may he
used to determine the dicamindkutirect
costs of the selected alternSivg In Ma
claim for damagenAl,
indiaidual amigos dIffer4ftn......i,,,,
purpose at
to as ficestaitbril
tesderive the- estimate of
.itiarmunnacifictiona falai
selected alto:nit/4i that iellf
as part of thenlaim.for ditaiegenalte
methodolagiett-rangefrare
comprehensive estimates
level Bader:tent-8f asicididins

T•
,
! POEP".094itsc*

acme:sag ant 
the '
orah,
Ltd



Federal Register / Vol. fits,' No. 82 / Monday, April 29; 1991 / Proposed Rules 19759

methodologies will need to reflect these
factors along with the general
requirement of the rule that selected
assessment methodologies represent
reasonable costs. Other cost estimating
methodologies may be appropriate for a
particular action that is part of the
selected alternative. Therefore. the
proposed revision also includes an
acceptance criterion that provides for a
trustee to use methodologies other than
those listed in the rule so long as those
cost estimating methodologies are
standard and commonly accepted
methodologies of cost accounting. The
rationale for the trustee's choice will be
noted in the Restoration and
Compensation Determination Plan.

Restoration costs are the preferred
measure of damages. They will normally
be only part of the total damage claim.
The other part will be made up of all
reliably calculated values, including
option and existence values. as
described in Section II.D. below. The
court's opinion touched on the
methodologies for such calculations, as
discussed in the following section.

C. Hierarchy of Valuation
Methodologies

As initially published. the rule stated
that if the trustee determined that the
market for the injured resource was
"reasonably competitive." then the
diminution of the market price
attributable to the discharge or release
should be used to estimate damages. If
the market price methodology was not
appropriate then the rule stated that
appraisals should be used to estimate
damages. Only when neither the market
price nor the appraisal methodologies
were appropriate for the affected
resources being assessed, did the rule
allow the trustee to use nonmarket
valuation methodologies.
The court ruled that the hierarchy, or

ranked order. of valuation
methodologies established in the
original version of the rule incorrectly
established a strong presumption in
favor of the market price and appraisal
methodologies. The court said that
neither CERCLA nor its legislative
history showed any Congressional
intent to limit use values to market
prices. The court said that the damage
assessment rule should capture fully all
aspects of the public loss.
In response to the Court's ruling, the

requirement for choice according to a
hierarchy of valuation methodologies is
being removed. The trustee may now
select among the methodologies—or
combination of methodologies—to
estimate the economic value of the
services provided by the Injured natural
resources before the injury. In removing.

the hierarchy requirement for use of
various methodologies, the Department
is not implying that all valuation
methodologies are equally reliable or
applicable. Depending on the data
available and the nature of the injury.
different methodologies may be more or
less reliable. The trustee will briefly
state his rationale for his choice of any
methodology in the Restoration and
Compensation Determination Plan that
is a part of the overall Assessment Plan.
In cases where the full value of a

natural resource is captured by a
competitively determined market price.
the Department considers the market
price methodology to be the most
reliable valuation method. The mere
presence of a competitive market does
not, however, ensure the price will
"capture fully" the value of the resource.
Where the trustee determines that this is
the case, the nonmarketed
methodologies may be used. if nonuse
values are significant. the only way to
quantify these values explicitly is to use
the contingent valuation methodology
(CVM). CVM is the only nonmarket
valuation methodology currently
available that is capable of explicitly
estimating nonuse values. Thus. for the
case of a competitively-sold natural
resource with significant nonuse values,
the CVM, possibly used in conjunction
with the market price methodology,
could be used to estimate the value
compensable to the public. When
nonuse values are not significant. the
Most reliable valuation methodology to
employ for competitively-sold natural
resources may be the market price
methodology.
Use value damages may be measured

using valuation methodologies, known
as "revealed preference" methodologies,
that are based on observing changes in
human behavior and/or actual market
transaction data resulting from the
injured natural resources (e.g.. travel
cost model, hedonic pricing, etc.,
described in the preamble to the August
1988 type B rule). The most common
revealed preference valuation
methodologies are the market price
methodology, land appraisals. factor
income methodology, travel cost
analysis. and hedonic price analysis.
Generally, it Is thought that if a value
can be quantified using revealed
preference methodologies. assuming the
needed set of observable data is
available, then it is a use value; if It
cannot be quantified that way, then it is
a nonuse value.
The contingent valuation methodology

is not a revealed preference
methodology, but it also can be used to
quantify use values. The trustee would
be free-to select any of the listed

methodologies for quantifying use
values so long as he explains his
selection in the Restoration and
Compensation Determination Plan. The
fact that a use value can be measured
using revealed preference
methodologies is not a requirement that
all use values must be quantified using
revealed preference methodologies. The
trustee should select the most reliable
methodology for quantifying economic
value. while at the same time
considering coat effectiveness in
applying the methodology and the need
to complete the assessment at a
reasonable cost.
The proposed revision would group

the various valuation methodologies by
the type of values to be determined and
the type of methodology available to
determine that type of value. This
grouping lists both marketed and
nonmarketed methodologies that are
available to determine use values. The
grouping also reflects the fact that the
only methodology currently available to
determine nonuse values is the CVM. A
further discussion of the CVM can be
found in Section MR of this preamble.
For estimating use and nonuse values.

the trustee should consider the types of
economic values involved and the
reliability of different valuation
methodologies when selecting an overall
economic valuation strategy. Once the
choice is made, the rationale for the
choice would be documented In the
Restoration and Compensation
Determination Plan.

D. Resource Values

Another issue upon which the type B
rule was remanded for revision was the
limitation on the recovery of nonuse
values. The court said that all reliably
calculated values of the resource,
including option and existence values.
should be recoverable, keeping in mind
the proscription in CERCIA that the
trustee may not double count
The rule as it exists already allows for

computation of use and nonuse values
by various economic methodologies.
Their use continues to be allowed under
this proposal for valuation of•lost
services during the period of time
between the spill or release and the
Recovery of the resource. The court
decision upheld uses of the various
economic methodologies already
described In the rule. Thus, the revised
rule continues its description of how
these methodologies work` 
The proposed revision would add a

new term, compensable.valtta, to stand
for the combination of resource value
determinations that will ga to make up
the damage claim in addition to
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restoration oasts. Compensahle value
encompasses all of the public economic
values associated with an injured
resource, including use values and
nonuse values such as option, existence.
and bequest values. Natural resources
have public economic value because of
the variety of services they provide to
the public. These services in eind e
"passive" or "non-consumptive" uses.
When natural resources are injured, the
flow of services they provide is apt to be
disrupted. thereby resulting in pannnmir
damage. Comma/able value is a dollar
measure of this damage.
The concept of compassable value

allows for many different reasons why
the public may value natural
resources—inciuding reasons not
represented by market prices. For
example. same individuals might he
willing to pay to avoid an injury to a
'avorite recreation area. Others may be
%filling to pay to avoid the loss
associated with knowing wildlife were
,niureti, even though they will never
visit the injured area. This willingness to
pay by people who will sever visit the
area is a nonuse value. It is the natural
resource trustee who recovers on behalf
of the public for these losses, rather than
the individual person. The term
compensable value incorporates a wide
spectrum of values. and is iTitPru4Prt to
address the court's ruling that option
and existence values may be included
as a part of damages.
The rule subdivides compensable

value into two parts: use values and
nonuse values. Use values refer to
economic values that arise because of
direct public use of the resource or the
soviet's that a resource provides. SONO/
examples of use values include 4:11%-site
recreation of all types. inciading
hunting. fishing. wildlife viewing. hiking,
camping. driving for pleasure. Mc»
extractive ease of natural resources.
including energy prochaitiou iodinating;
use of renewable natural resources to
produce products such as timing, Bab. or
agricultural paxiuctie uses of stream
flows for irrigation. municipak  and
industrial matte supplies. and for power
generation and transportation services
provided by navigating over public
waterways!, Linda or airspace. .
. Nome values are the difference
between ornmeneabla value and use
values. This concept of moats values is
betas used became these are many
categories of names raises IbM have
not been consistently defined. Amy
attempt to categories explicitly different
=1:Ln:owling' trellis vserabilnvolve

etegiordeenition.
ha contrast. almost ail ecammaiste accept
that the dillemaymbetmeria -.4-jiatrd •

compensable value and use value
represents nonuse value. As a practical
matter, it is usually not necessary to
subdivide among the venous types of
nonuse values. Included in the definition
of nonuse values are the concepts
commonly referred to as existence
value. bequest value, preservation
value, and intrinsic value, which are
discussed in the preamble of the August
11188 type Ei rule. At present. there is
controversy over whether option value
is more accurately considered a use or
nonuse value. Regardless of its category,
if it is applicable, it is clearly a part of
compensable value.

Although, nonuse values can
theoretically exist for any natural
resource. they are most significant for
irreversible or bong-lasting dramas to
well-known. wique natural resources.
For environments that quickly recover to
the baseline condition following a
discharge or release. non use values may
not normally be significant. Also, an
injury to a coternou natural resource
with many substitutes (e.g.. a typical
small stream), may not generate large
nonuse values. particularly for those
residing outside the area where the
injury occurred. even if the recovery
takes a long time. However, a
permanent injury to a unique resource
(e.g.. the Grand Canyon) may generate
significant nonage values, even for those
residing to areas far removed
geographically from the site where the
injury occurred. Trustees might best
substantiate their claims for lost nonuse
values--partictilarly as they relate to
persona who do not directly use the
injured resource—by demonstrating
irreversible, or very long-lasting,
adverse impacts to unique. widely
recognized natural resources.
For a situation where there are

significant use and sigttiflcant nonuse
values potentially at stake, the trustee
may wish to first quantify the lost use
values using either a marketed or
nortmarketed method. He may then wish
to quantify the total compensable value
(use plus nonuse). using CVM. This dual
cuantifIcation of use value may help
increase the. reliability of the assessment
1.:,..cause the estimate of use values
would not become solely tied to a CVM-
ased estimate where use and nonage
ze estimated simultaneously. if this
.at quantification approach la adopted.

trustee would subtract the .•,
weviouslY determined use vales from
the total estimated compensabla value

erdarto.artive at a separate estimate
of the nonuse component of the total.
conviaasiils, le value. ;AA Stri
Compinealale value contbanea to have

two ineg*ipt lireitationa.ilast. advente

effects on human health could not be
included within compensable value
because they are not covered ender the
natural reeaerce damage liability
provisions of CERCLA. Second,
compensable value would not include
any private economic damages related
to the secondary or indirect economic
effects on individuals, businesses. or
other non-governmental organizations
ibganciat4 with a discharge or release,
and the associated cleanup activities.
For example, an oil spill may have
regional economic impacts that cause
some private businesses to grow leg.,
charter boats for cleanup) and others to
diminish (e.g.. resort hotels). Although
private individuals might senor lose
money as a result of these activities. the
lesser cannot be included hi
compensable value because they are not
covered in the natural resource
provisions of CERCI.A. Only losses
related to the public's use of the injured
resource, or the services provided by the
resource, are included in annpeosahle
value.

E. Scope of Public Ownership

The court asked for a clarification of
the Department's views on the extent to
which the natural resource damage
assessment rule applies to natural
resources that are privately owned.
Commenters to the Department on this
rulemaking offered no previously
validated criteria or readily transferable
procedure for such determination.
Several commenters said that trustees
must have the flexibility to determine
the scope of their trusteeship on a case-
by-case basis. Therefore, the proposed
revision in response to the court's
concern directs the trustee. or co-
true tees, to state briefly the authority for
asserting trusteeship. or oo-trustaeship.
in the Assessment Plan. and also la the
Notice of Intent to Perform an. . .
assessment that is sent to the potentially
responsible party. In describing the
natural resources of concern Mike
trustee, the trustee will cite the _levant
treaty or other prierisien of rotas Borst
law, constitution. statute, =neon lies.
regulation. ceder, deed or other, Qum,:
conveyance. permit. or „,
providing the baida far the eresemeitip...
This mitbority statement within 
Assessment Plan. which is availeMe far
public review mad camment.enliemebIe
an early entice lathe public aseathe
lausteers aseertiea of treetesebiguAle
statemeat in the Notice olleteriaton,
Perim:lea Amesement will alemestme
to inform the potentially preptmeihital.
party of the IMAM* evades ineohred in
eitaamesament mid of theie=t,e
4rITUNC•011110101M6 ;11'ty :
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On the issue of the scope of public
ownership of natural resources, the
court did not dispute the rule. but asked
ihe Department for "its consideration
and explanation" of the rule insofar as it
may extend to natural resources not
"owned" by a government entity. The
court concluded that CERCLA. primarily
the definition of natural resources. and
its legislative history mean that purely
private resources are excluded from the
natural resource damage provisions.
CERCLA defines natural resources as
"land, fish, wildlife. biota. air, water.
ground water, drinking water supplies.
and other such resources belonging to.
managed by. held in trust by,
appertaining to, or otherwise controlled
by" the United States, any State or local
government, any foreign government or
any Indian tribe, or, if such resources
are subject to a trust restriction on
alienation, any member of an Indian
tribe. The court noted that the rule
defines the term "natural resources"
consistent with the statutory definition
found in section 101(16) of CERCLA.
The court looked at the preamble to

the final type B rule that sairl "Section
t 01(1e) of CERCLA clearly indicates that
privately-awned natural resources are
not to he included in natural resource
damage assessments" (54 FR 27896). The
court understood the Department's oral
argument to suggest that a substantial
degree of government regulation.
management. or other form of control
over natural resources could be
sufficient to make the natural resource
damage provisions apply to such
resources in certain circumstances. The
court did not call for any changes in the
definition of natural resources in the
rule itself. However. the court suggested
that it would be too narrow a reading of
the statute to prohibit recovery for
publicly-managed natural resources that
were privately owned. Thus. the court
asked the Department to clarify whether
the application of the rule might extend
to lands not owned by a government
entity.
In response, the Department notes

that it had mat meant to suggest that
recoveries under the rule hinge solely on
ownership or exorcise of a formal
document transferring the property to a
government entity. The Department used
in its rule the CERCLA definition of
natural resources that provides for
various degrees of government
regulation. management or other form of
control over this natural resources to
Make the CERCLA natural resource
damage provisioneepplicaide. The rule
repeats the statutory language of
"belonging to. managed by. held in trust
by. appertaining to, or otherwise

controlled by," and thus covers a broad
range of government interest in natural
resources on behalf of the public.
Pursuant to that language,  general
sources of authority for recovery under
the rule could include. hut net
necessarily be limited to. relevant treaty
or other provision of international law.
constituticrn, statute. common law,
regulation. order. deed or other
conveyance. permit, or agreement.
The statutory phrase -1: elonging to"

connotes ownership end would cover
government-owned lands, as well as
resources affixed. i.e.. permanently
attached. to such lands. However, the
remaining terms, "managed by, held in
trust by. appertaining to, or otherwise
controlled by." ensure a wide range of
legitimate government interest in natural
resources that may, in fact. be held in
private ownership.

F. Other Significant Revisions

Need for preliminary estimate: One
other revision is related to the way the
Department is proposing to amend the
rule in accordance with the court's
ruling that restoration costs be the
preferred measure of damages. As
described in section ll.B. above, the
Department Is proposing to remove the
requirement that the trustee base his
damage determination on the lesser of
restoration costs or the diminution in
use values. This "lesser of requirement
was contained in the Economic
Methodology Determination of 4 11.35.
The Economic Methodology
Determination in the existing rule served
two purposes: (1) To establish the
method of determining damages to be
used in conducting the assessment: and
(2) to assist in ensuring that the
assessment as planned could be
performed at a reasonable cost.
Although the "lesser of" requirement
would be removed. it is still important to
plan for an assessment that could be
performed at a reasonable cost.
Therefore, it would still be necessary for
the trustee to develop a preliminary
estimate of damages that may prove to
be recoverable before he begins the
development of an Assessment Plan.
This pmllatinary estimate would help to
structure the Injury Determination.
Quantific.ation. and Damage
Determination phases of the assessment.
Thus. the proposed revision keeps the

idea that the trustee must develop a
preliminary estimate of the anticipated
costs of restoration, rehabilitation,
replacement and/or acquisition of
equivalent resources and the
compensable value of the lost services
resulting from the discharge or release._
The trustee nies this "preliminary -
estimate of damages" solely for the

purpose of solving the Assessment Plan
to ensure that the assessment will be
performed at a reasonable cost. The
proposed revision would provide
guidance to the trustee to make this
preliminary estimate at the assessment
planning stage. although the estimate
may be revised as the assessment
proceeds. The trustee would make this
preliminary "back-of-the-envelope„
estimate based on existing information.
The trustee would include this estimate
in the Report of the Assessment at the
end of the assessment.
Statute of Limitations: With respect to

the period in which actions may be
brought for natural resource damages.
section 113(g) of CERCLA provides that

' • ' no action may be coeuseaced for
damages ' • unless that action is
commenced within 3 years after the Later of
the following:
(Al The date of the discovery of the loss

and its connection with the release in
question.
18) The date on which regulations ere

promulgated under section 301(4

For the purposes of the statute of
limitations encompassed by (B). the
"date on which regulations are
promulgated" is the date upon which
both sections of the rule. type A and
type B. including the court-ordered
revisions, become effective as a final
rule.

G. Factors to Consider in Selecting
Alternatives

Section 11.11 above notes factors
to consider in selecting the actions that
will comprise the trustee's selected
alternative for restoration.
rehabilitation. replacement. and/or
acquisition of equivalent of the injured
resources. Two of those factors were
recommended by the court. and were
detailed in Section LLB. Savona other
factors represent onosiderations already
inherent in the nickeling rine. There arc.
other considerations in Redacting en
alternative. such as:
COW-OffeedirOffeW Oist-effectimeness

is defined in the damage asseesemest
rule as achieving an objectivewith the
least expellant, of financial mother
assets. Cost-eflisotiveness omaraily
means that wheissearthesemorer a
similar benefit can be obtahre44h -
several ways, the least costlymeass of
obtaining that benefit le *sleeted. Cost-
effectiveness is not intended to be used
as a measure to select betweetel..
alternatives inactions that provide very
different levels of benefits attlfirerent -

Response Actfone: The bier: &tithe
• existing-rule provide liatnatilik' 
resource damages are forinfories,
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residual to those injuries that may be
mitigated in the response action. In
some instances it may be necessary to
anticipate an eventual or continued
response or remedial action in planning
a natural resource damage assessment.
In addition, the damages include
compensation for the lost services from
the time of the injury caused by the
discharge or release until resource
recovery results from actions to restore,
rehabilitate, replace, and/or acquire
equivalent resources.
Additional Irijuzy: Actions to carry out

a proposed alternative could in
themselves result in additional injury to
the injured resource or to other
resources. The trustee should consider
whether the actions for restoration,
rehabilitation, replacement. and/or
acquisition of equivalent resources
would result in an unreasonable amount
of long-term and indirect impacts on
other resources.

Ability of the Resource to Recover.
The trustee should consider the ability
of the injured resource to recover
naturally and/or with assistance by
various actions. This consideration
encompasses whether all important and
measurable services of the lost or
injured resources are being restored.
Recovery Period: The trustee should

estimate the time necessary for
recovery, both without restoration
efforts beyond the removal or remedial
action and normal management
practices. and with alternative actions
to restore. rehabilitate, replace, and/or
acquire equivalent resources. The
trustee should then consider the extent
to which the alternative would lessen
the period of recovery of the resource
and its services when compared to the
estimated period of natural recovery
absent any actions on the part of the
trustee. This recovery period will be
determined according to the facts of the
given site or incident situation.
Federal Land Acquisition: Federal

trustees should generally consider first
restoration, rehabilitation. or
replacement actions, looking to the
acquisition of land to carry out some
component of a possible alternative
when restoration, rehabilitation, or
replacement are not feasible. This
consideration would apply only to
acquisition of land by Federal trustees.
•Human Health and Safety: The •

trustee should consider whether any
actions of the alternative under
consideration would be likely to have
any adverse impact on human health
and safety...
Other Laws and Policies: The trustee

should look to applicable. Federal and
State law or policy,.includin,g his own •
agency's niandates,. to ensure that the .

alternative is consistent with any
directives and policies concerning
administration of his programs and
responsibilities. A potential conflict
would have to be considered and
resolved if that alternative were to be
selected.

H. Considerations in using the
Contingent Valuat:on Methodology
(CVM)

Compensable value, discussed in
Section It of this preamble, includes
both use and nonuse values. The Court
ruled that CVM is a *test available
technology." For nonmarketed use
values, such as those associated with
publicly provided outdoor recreation.
CVM, when properly applied, has
produced values comparable to values
based on "revealed preference"
methods.

It is difficult to get a consensus on the
reliability of CVM. It may be much
harder to set up a hypothetical market
for nonuse values, such as a unique
recreational opportunity that
respondents have never taken or the
existence of an endangered species they
will never see. than it is to set up a
hypothetical market for resource use
opportunities with which respondents
are quite familiar. It is currently difficult
to get a consensus as to whether it is
possible to set up hypothetical markets
to measure nonuse values to the same
degree that is possible to define existing
markets to determine use values
compared to the reliability of values
based on the revealed preference
approaches. A body of research
comparing nonuse values to values
based on revealed preference
approaches does not yet exist to the
same degree as for CVM use values.
Thus. it is more difficult to evaluate the
reliability of CVM nonuse values.
compared to use values. It is because of
this that the Department has
characterized CVM, when used to
determine nonuse values. as the least
reliable method.

Nevertheless, CVM is the only method
currently available for estimating
nonuse values. A trustee should at the
outset of a damage assessment,.
determine whether nonuse values are
likely to be a significant part of
compensable value. As noted in Section
ILD.„, the magnitude of the injury, its
irreversible or long-term effects, the
uniqueness of the resources involved.
and other such factors are likely to be
important in this determination.
In order to help the trustee in the

application of CVM. the following books
maybe of assistance: Cummings, - --- •
DacuildG.. Brookshire, i34 

Valuing
okshire.Da 

Schul
ze. 

William 
—

Environmental Goods: An Assessment
of the Contingent Valuation Method:
Rownan & Allanheld: Totowa, NJ (1986):
and Mitchell, Robert C., and Carson,
Richard T.; Using Surveys to Value
Public Goods: The Contingent Valuation
Method; Resources for the Future:
Washington, DC (1989).
The trustee should always attempt to

use the most reliable method to estimate
the dollar value of all the components of
compensable value. The proposed
revision makes a distinction between
the methodologies listed for determining
use and nonuse values. In the
Department's view, the reliability of
CVM varies greatly, and is dependent
upon the type of values quantified.
When CVM is used to quantify use
values alone, it is judged to be just as
reliable as the other nonmarket
valuation methodologies. When CVM is
used to quantify use values alone, the
survey population would normally
consist of actual users cf the resource.
Use value estimates based on general
population surveys would be considered
in the least reliable category when
survey respondents are asked to
allocate a portion of their bid to nonuse
values. When CVM is used to quantify
either nonuse alone or use plus nonuse
values, it is in the least reliable category
of the other nonmarketed valuation
methods. As the state of the art •
advances. CVM estimates of nonuse
values may become more reliable.
Although any estimates of nonuse Will
generally be less reliable than
corresponding estimates of use values,
the Department recognizes that CVM is
the only method available to determine
explicitly nonuse values.

M. Annotated List of Sections to be
Revised

Section 11.13 would be revised to
state that the Damage Determination
phase includes guidance on determining
damages based on the costs of '
restoration, rehabilitation, replacement,
and/or acquisition of equivalent
resources, plus the compensable value.
Section 11.14(qq) would be reviled to

replace the reference to the Restoration
Methodology Plan with a reference to
the Restoration and Compensate:Kr._
Determination Plan. .105101;x4'
Section 1.1.15(a)(3Ilt) would hill:

revised to include the coitstftleiffirting:
and undertaking the rirritarittfdir .K5127'1"

rehabilitation, replacement andfitr- •
aequisition of equivalent ntfottieen- "1: -
among recoverable'41/11477

..' 

Section 11.30(c)(1) word be
include the costs of making dill 9Ffiel.1‘

preliminary estimate-of
recoverable asseesnteatixra

..4 .eripaimeterNigs.-.76
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Section 1.1.31101(21 would be revised
to include the trustee's statement of
authority for asserting trusteeship in the
Assessment Plan.
Section 11.31104 referring to the

Economic Methodology Determination.
would be removed.
Section 11.31(c)(4) would be added to

include the Restoration and
Compensation Determination Plan of
I 11.81 in the Asseasment Plan.
Section 11.32(o)(2) would be revised

to include the trustee's statement of
authority for asserting trusteeship in the
Notice of Intent to Perform an
Assessment that is sent to the
potentially responsible party.
Section 11.32(1)(2) would be revised to

remove the reference to the Economic
Methodology Determination of the old
111.35.
Section 11.3203) would be revised to

include the trustee's statement of
authority for asserting trusteeship in the
Assessment Plan.
Section 1.1.35 would be revised to

remove the licenuaiii. Methodology
Determination (the lesser or
requirement). This language would be
replaced with the preliminary estimate
of damages, in which the trustee would
make a preliminary estimate of the costs
of restoration. rehabilitation.
replacement. and/or acquisition of
equivalent resources and compensable
value.
Section 11.80(d)(1) would be revised

to replace the reference to the
Restoration Methodology Plan with the
reference to the Restoration and
Compensation Determination Plan and
to replace the phrase "Use value
methodology" with "Valuation
methodology."
Section 12.27(C0) would be revised

to delete the reference to the Economic
Methodology Determination.
Section 1.1.71(1)(4)-wouki be revised to

restate that baseline data are needed for
restmation, rehabilitation. replacement.
and/or acquisition of equivalent
resources efforts and for calculation of
compensable mime
Section 1172 (fit) would be revised

to remove the reference to the Economic
?deAliadoiogy Determination
Section 11744 would be revised to

replace the reference to the old 111.81
with than reference to the revised 11.112
and to replace "restoration" with
"restoration. rehabiliiations replacement,
anellor aciaeleitios of equivalent
resources.- -

SOCaliall 1180. lion. 11,42. and .11.83
would be replaced with new Bections
providing guidance en determining
damages based on shoccies of

restora
**. rehabiiiiietion.seplacement,

and/or anquisitionaf!equivoloat

•

resources, plus eompensable value. (See
Section III of this preamble.)
Section 11.80 would incorporate

references to the new materials and
organization of 4 11.81. 11.82. and 11.83.
Section 11.81 would be revised to call

for the development of the Restoration
and Compensation Determination Plan
that is part of the Assessment Plan. The
trustee would list in the Restoration and
Compensation Determination Plan a
reasonable number of possible
alternative actions to restore,
rehabilitate, replace. and/or acquire the
equivalent of the injured resource=
identify the alternative selected; and
identify the methodologies to be used to
estimate the costs and compensable
value. Provisions would also be made
for the public review of the Restoration
and Compensation Determination Plan
for times when that plan. cannot be
made available with the rest of the
Agreement Plan.
Section 11.82 would describe the

phrase alternative for restoration,
rehabilitation. replacement. and/or
acquisition of equivalent resources and
would give: (1) Guidance on the
development and selection of the
alternative; and (2) guidance on
estimating the loss of services and
period of recovery associated with each
possible alternative.
Section 11.83 would be revised to

combine consideration and estimation
of the costs of restoration, rehabilitation.
replacement. and/or acquisition of
equivalent resources and compensable
value into one unit. This section would
give guidance on the types of costs (i.e..
direct and indirect) to include in the
damage estimate and guidance on
methodologies the trustee may use to
estimate those costs. This section would
also describe the term "compensable
value" to include use and nonuse values,
to allow reiovei y of the total value lost
to the public.
Section 11.84, implementation

guidance. would be revised to reflect the
determination of damages based on the
estimated costs of restoration,
rehabilitation, replacement, and/or
acquisition of equivalent resources plus
compensable value.
Section 11.97 would be revised to

replace the reference to the Restoration
Methodology Plan with a reference to
the Restoration and Compensation
Determination Plan. . ,
Section 11.91 would be revised to

establish the time period within which
natural resource damage actions may be
brought,
_ Section 11.92 would be revised to
replace reference)) "restoration",.:.„,
actions with actions fdr restoration..

rehabilitation, replacement. and/or
acquisition of equivalent resources.
Section 11.93 would be revised to

reflect the use of stuns recovered to
restore or replace the injured resource
and the services it provided prior to the
discharge or release.

IV. Response to Comments

A. Gezretvi

The Advance Notice of Proposed
Rulemaking (ANPRM) published in
Federal Register by the Department on
September 21.1989, requested comments
on the following kinds of questions to
assist in carrying out the court ordered
revisions: (1) What possible
considerations might trigger the use of a
measure of damages other than
restoration costs; (2) should the rule
provide criteria and. if so, what criteria
might be used to determine whether
restoration is "technically feasible;” (3)
should the rule define the term "grossly
disproportionate" and, if so, how; (9)
how much guidance should the rule
include and what would be possible
selection criteria to make available to
the trustee in selecting the most
appropriate methodology to determine
lost use values: (5) what available
systems for classifying resource uses
exist. as to use and nonuse, etc., which
would also aid the trustee to avoid
double counting: and (0) what degree
and type of management. regtdatitm,
control. or property interest might make
natural resources subject to the
provisions of CERCLA far the purposes
of enabling public trustees to recover
damages for injuries to such resources?
The comments received In response to

these questions covered a wide range of
issues and points of view, Few
comments, however, had specific
technical suggestions or language that
could be used in the revision of the rule.
Although there is no consensus among
the commenters on any of fhe issues
being considered in the revision, most of
the commenters expressed the opinion
that the decisions concereng Irossly
disproportionate" and "technically
infeasible" should be left to the
judgment of the trustee odeCase-by-
case basis. Differing points. ad view were
expressed on whether goadieifshoukl
be provided to the trustee in either the
preamble or the ruleltselL vt.t

The issuia ,
rtipo+nAningi•irestilled in* Split of
opinion among the conimmiters. Some
commenters said that tha trustee should
be free to choose among Attila
provided in the currentreli:Mhers felt
that therowthoeldbe critty*KiFklance
-givertin &aril/Ito guideintilees in
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their decisions as to which whether the restoration actions are
methodologies should be used in a "reasonable."
particular situation. Some of the commenters who said
On the issue of the application of the • that restoration costs should be the

rule to natural resources not "owned" measure of damages said that although
the Department intent develop or
suggest some exceptions to that
measure, these exceptions should never
be allowed in cases where: (1) There is
willful misconduct or negligence on the
part of the PRP. or 12) where "special"
resources. i.e.. resources that have been
identified for special protection. have
been injured. Another commenter said

subject which was not an issue in the that the trustee should be required.to
court remand. always base a natural resource damage

assessment on restoration costs, or lose
B. Restoration Costs as Measure of the benefit of the rebuttable
Damages presumption. even if the trustee found

that restoration was impossible.
Response: The court said that

restoration costs are to be the preferred
measure of damages under CERCLA and
the Clean Water Act, but suggested that
there might be situations where
"exceptions ' to this measure would be
warranted. Aster careful consideration
.of CERCLA, the court decision, and the

by a government entity, comments also
represented a split of opinion as to
whether guidance or criteria should be
given to trustees,

Finally, many commenters provided
extensive suggestions concerning
criteria and/or guidance on the use of
contingent valuation methodology in a
natural resource damage assessment, a

The court's decision established
restoration costs as the preferred
measure of damages in a natural
resource damage assessment However;
the court suggested that there might be
times when the trustee could use a .
different measure of damages.
Therefore, in the ANPRM of September
22.1989, the Department asked what
possible considerations might trigger the comments received, the Department

use of a measure of damages other than finds that exceptions to this preferred

restoration costs in various stages of an measure of damases are not needed.

assessment. Commenters presented a The law requires sums recovered as
broad- •. - 51.1nallea for injuries to natural

factors might include. . resources to be used "only to restore,

All of the commenters either stated or -. replace. or acouire the equivalent of
such resources" (CERCLA 107(fX1)).implied that there might be times when Therefore, within the rule. the terma trustee would not be able to use " rli;oration" inciudes restoration orrestoration costs as the measure of 4damages. when commenters 

directly 
 rehabilitatica. as well as replacement or

. ,- 
e
. acquisition of equivalent resources. Soaddressed the issue of what 

..,.. t 
, .  bin, 

as 

the term "restoration" is always
considerations might trigger the use of a ---1 

understood to include also "replacementdifferent measure of damages, they - or acquisition of the equivalent," therebasically discussed whether to give the would always be some part of the
trustee specific criteria in the rule itself. trustees' work effort that will constituteor to give no guidance. Quite a few of . "restoration" Thus, there is no need for

decision-asthe commenters said that the  , ..., "exceptions" to the use of restoration,.
to the measure of damage should be ,-2k!vosts as the preferred measure of
made on a case-by-case basis by the 73,--37,' damages. The proposed revision uses
trustee based on best professional i " ,;.,. the phrase restoration, rehabilitation.
Judgment with no guidance or miterie,..p.4"ifeplacernent, and/or acquisition of
giyen in the rule. equivalent resources to reinforce the
Other commenter, said that some. , Idea that the possible alternatives would

guidance or criteria are needed within.. -include a mixture of all actions.
the rule because a rebuttable  ... . 

t'

•i, Putting this idea in terms of trustee
presumption wine granted to the' one, the trustee will be looking at a
assesament.Tbese commenters lis.-1•416.''' ''

i 

e of possible alternatives that could
certain factorithit s,hindd be , ' -," 

, ..
tore or replace the resource, and the

considered by a trustee: the degree r.' ' • ; ., cea provided by that resource to the
which the restoration actions would'•bile or to other resources before the
shorten the rate ofrecoverr the — , P

discharge or release in question-Told° .
feasibility. utility.. and.ixist of red PI 4 I I 1 this, the trustee considers (Wowing the
actions; the degree ter which -,7,-,7
actions wauld'avoidintury-or
destruction of other resources an ,
significantrisks ao bin= health ietill .
environment: the deliee.to which"
substitute resources nearby ward
lessen thensed for total lesion

would take; and, the trustee considers
replacement or acquisition of equivalent
resources in cases where the injured
resource cannot be restored. fin actual
practice. the trustees' choices will likely
be combinations of these actions.)
Whatever the case, there will be some
restoration costs, and. therefore, there
need be no' exception to the rule that
restoration costs form the preferred
measure of damages. Even if the trustee
were to choose natural recovery,
restoration costs would cover whatever
minimal management actions were
appropriate (e.g., preventing public
access, or monitoring the condition of
the resource).
The total bill for damages will include

the costs of the selected alternative for
restoration. rehabilitation, replacement.
and/or acquisition of equivalent
resources added to a dollar figure
computed for the compensable value of
the services lost to the public for the
period of the recovery—whether a
natural recovery, which might be longer,
or an assisted recovery, which might be
shorter. if the selected alternative
encompasses minimal restoration
activities and a long recovery period.
the value of lost services. in most cases.
would form a higher proportion of the
total damages claimed. U the selected
alternative includes maximum
restoration activities and a shorter
recovery period, then the value of lost
services, in most cases, would.be a
smaller proportion of the total damages.
In each instance, both restoration costs
and compensable value will be.
represented. . •
The revised rule would instruct the

trustee to select the most appropriate
method of restoring or replacing the
resource and its services, based upon
several considerations. The kinds of
concerns expressed by the commenters
are included in these selection factors.
For example, factors the trustee would
now consider in evaluating aperticular
alternative would include:the technical
feasibility of the alternativesibeextent
to which the alternative bill to
reduce the recovery periodewbether the
estimated cost of the alternatiSewould •
be proportionate to theitsCpillitsdi*,.... .
benefits to the resource and Iodise -
*Am the possibility-of dioldilleindies
itself having an adverse impecten
•restintres that have- beentellesolde for
Medal Protection: applitabliitrof any

resource to recover naturally.. with a other statute to resources afreetedby
al amount of trustee management the proposed relanratieleigteneethe;,

on; the trustee considers intensive and other consideratinnylannWr be
restoration or replacement actiongthat- - applicable to that resourriafilosection •
Would bring the injured resounsinadits 11- B. of this PrealubleAk-4
services back to baseline initiduriter-" -401'ffebnitteleindn011ir 'ti" •

od of time than natural recovery-4- -best professionalludemeneed-
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applying factors such as those above.
will be able to determine the most
appropriate course of action to restore
or replace the injured resource and the
services it provides to the public. The
selection of the alternative would be
subject to public review when the
Restoration and Compensation
Determination Plan is published for
public review and comment.

C. Technically Feasible
In the ANPRM of September 22.1989,

the Department asked if the revised rule
should give criteria on the subject of
whether restoration is "technically
feasible" and. if so, what criteria might
be used.
The majority of the commenters said

that the determination of "technically
feasible" should be left to the judgment
of the trustee on a case-by-case basis.
Some of these commenters said that
there should not be guidance or criteria
in the rule. Other commenters said that
there should be specific guidance given
within the rule on. "technically feasible."
Other commenters suggested specific
revisions to the current definition of the
term "technically feasible."
Response: The Department agrees that

determination of technical feasibility
should continue to be left to the trustee
in the proposed revision. The rule
already defines the term "technically
feasible." at a 11.14(qq). Within the rule.
the term means that the technology and
management skills necessary to
implement an assessment are well
known and that each element of the
plan has a reasonable chance of
successful completion in an acceptable
period of time. The proposed revision
would not change that definition.
Technical feasibility depends upon site-
specific circumstances. Therefore, the
Department can only give a generic
definition that the trustee must apply in
each instance. ,

D. Grossly Disproportionate
la the ANPRM of September 2Z 1989,

the Department asked whether or not
the rule should define the term "grossly
disproportionate`and. if so. how should
it be defined. The court decision had
ti..:eirted a factor attires times the
VWtie of the Icesi brew as the area •

• Wheirrestrinitianixisli could be viewed
as disproportionate. . ,
...e_Ahnost all commentertisaid.there •
amid be no numeriefactor such as that
suggested by the courtlier determining
When restoration costs are grossly .
disproportionate' teithe value of the
services of the resource, that era lost to
the public. Many of these-commenters -
said that ."gmAsky slisimmortionate" • ...* • •
should be determined bythe.best .„

Reasonableness is not listed-in the
proposed revision as a separate factor to
consider, since all of the factors listed
should enter into the trustee's
decisionmaking as to the
"reasonableness" of the selected
alternative. Overall. the guidance in the
proposed revision is intended to aid the
trustee in making reasonable choices.
using his best judgement in light of the
various circumstances of the particular
case. Trustee decisions and the
justification for them appear in the
Restoration and Compensation
Determination Plan to be published for
public comment.

• -FL Economic Methodologies

In the ANPRM of September 22. 1989.
the Department asked how much
guidance to include in the rule and what
possible selection criteria could be made
available to the trustee on selecting the
most appropriate methodology to
determine lost use values.
Several of the commenters said that

no criteria, or even guidance, on the
selection of economic methodologies
should be given in the rule. Other
commenters, however, said that some
guidance or criteria should be given as
to which methodology should be used
under sped& circumstanees..One of
these commenters suggested that the
Departmenishaidddirect the trustee to
use the most reliable of the possible
methodologies applicable to si feirticulm-
tecident or to document why aims -
reliable methodology was ehreien by the
trustee for the assessment. The .
commenter said that. where& trustee
uses a less reliable technique for valid
reasons. certain defined parameters
must be met to use that technique. Other
commenters suggested specific guidance
that the Department should provide in
the rule to direct the trustee in the
choice of a methodology. ,
A large portion of the comments

received on thequestion of selection

rehabilitation, replacement. and/or criteria for cboosing.an ecomsnic ,

acquisition of equivalent resources. The valuation methodology dealtinstead _

determination is left to the judgment of with the validi1F0Carei.theelleivaime
the trustee based upon a comparison of for, contingent valuation methodology
the expected costs of restoration. -;1:-• attetwelteentweeepellege • •
retbabilitationaeplacement. and/or _,.. • essestimerd.Commentalwalfette-4

• acqehritiou-of equivalent resome.es with neltareted dieeileceentsfealaalkigein4
both the -length Of the recoveryperied • • CVM that-the elourtitadiiiiisantiverak
and the lass in services to the public... commenters provided teribnicelaz-e..e.-7.i.; •
during that recovery-period. If such a • - •-wkigestionivaluidelines,lak*PPOin, g
numeric factorwere to consist of the • • CVM in salleSSIMIlb4ww". are of
sliding scale- comparing esteemed costs CVM was seanifteellYeteeseedeethe
andeompansable value as suggested by court's review. ft was aPheickbr thou
the onecommenter. it could not take .- court. For that-reascatthesseuedeVea
into account alLthe factors a-trustee was no 'anew attune. -
should considhrin making a "groselr - included in the DepainesatinthIPRhiot
disproportionatetdatertninationitrescir • September2t.4001Lawardideetaxwoo
cue. -; - several comesentreaddpresidemenerei

professional judgment of the trustee on a
case-by-case basis, with no guidance or
criteria given in the rule. Some said
costs should be reasonable. On the other
hand. several commenters said that
some guidance should be given within
the rule.
A few commenters said that a

numeric factor might be helpful. One
commenter suggested a sliding scale
where the factor by which restoration.
costs are multiplied decreases as the
magnitude of damages increases. An
alternative approach suggested by some
commenters would be to use a
"reasonableness" standard. with a
"grossly disproportionate"
determination used only to determine
when costs would be prohibitive. Some
commenters said that, if the Department
were to give guidance on this issue, such
guidance should not apply to resources
that have been set aside for special
protection.
Response: The Department agrees that

there should not be a numeric standard
imposed upon a trustee to make a
"grossly disproportionate"
determination for establishing natural
resource damages. The proposed
revision provides that the
decisionmaking process includes factors
that help keep in balance the several
possible elements of the damage
assessment. all of which would be
added together to arrive at the damage
claim. The proposed revision provides -
that the trustee would choose to conduct
some •actions for restoration.
rehabilitation. replacement. and/or
acquisition of equivalent resources in all
instances, whether as a smaller or larger
proportion of the total possible damage
claim. and that the costs of these actions
will be included in total damages
claimed along with all reliably
calculated compensable value. The
proposed revision would require the
trustee to consider the expected costs of
the actions sea factor in selecting the
appropriate alternative for restoration.
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technical information concerning the
application of the contingent valuation
methodology,
Responses Though it has deleted the

requirement for treaters to choose
economic methodologies in a particular
order or hierarchy, the Department has
maintained the general bet of economic
valuation methodologies that may be
used in canclucting a natural resource
damage assessment pormairt to the rule.
The description of that listing reflects
the generally accepted reliability of the
methodologies, inciuding that of CVM.
The Department has decided not to
include required criteria for selection of
an economic valuation methodology
since that could be perceived to be
equally as constraining as the original
constraints to which the court objected.
Instead, the proposed renal= provider
factors the trustee would consider in
selecting both cost estimating and
valuation methodologies or a
combination of those methodologies.
The proposed revision asks the trustee
to choose, and to explain his choice
briefly.
The use of CVM was expressly upheld

by the court, thus no change was
required within its description, once
constraints on its use were deleted.
Thus. it remains In the revised rule as an
acceptable methodology that may be
used by trustees. Conaideeatinns in
using the CM are dimwitted in section
ILH. of this preamble.

F. Resole= Velem
In the ANPRM of September 22.1989,

the Department asked what systems
might be available for classifying
different types of resource uses, as to
use and nommen etc.. which might also
aid the trustee to avoid double counting.
A ember of commenters said that

trestees should be able to assess- all
resource values within an ecosystem to
allow full recovery' of 01 damages.
Several of them eimeneelere said that
thew should be we gskianin er criteria
in the rude that woad ecessrain the
exercise of *daunt ci the trustee in his
chicle= on erisettuut hew to value
diem maoguaaa.,„;.1‘. is heaeu4: -
amend CO'"nmara= clamed nits&

for the treslastallsiloirinceder to .53
amen lei secarmilarlsonises'''venters
of inissediesesices..While some
commonest* said lint theme amid be
some chemillestiatirisfuessmocevelues to
it seed sioubbi eirumeises. Mims canoleded
that thine is no wail= enrweidence
on amble ceentiegaincenes mei
nem* velum ismiewareint.eze
commessierashi that the Depgultoeut
ebenidnet etteneptirenthiellete4.tinL-ia
constnensepelnerfairielmithringq) Jed
meamennisitatheitasseimihnliewielizer

such uses beyond that of use and
=rinse. The commenter said that there
is an element of arbitrariness in any
system of classification and
recommended that the rule acknowledge
the importance of the total value of the
flow of services from natural resources.
The commenter said that the rule should
distinguish between use and nonuse
values primarily on the basis of the
awnlability of indirect or observational
methods (e.g.. travel cost models) for
measuring use values. Beyond this. there
should be no further attempt to
distinguish among various categories of
nonuse values.
Response: in accordance with the

courts order, the proposed revision no
longer contains the restriction that
limited recovery of "nonuse" values to
only those cases where the trustee could
determine no "direct" use values.
Instead the trustee may recover all
"compensable value." Compensable
value is defined in broad terms to
include all values for the services
provided to the public by the resources,
including "passive" or
"nonconsurnptive" uses of the resources.
As the definition of "compensable

value" is written, all values lost to the
public. both use and nouuse. of a
resource resulting from an incident may
be recovered. The trustee is to make a
decision to seek recovery for any
compocient of those values on a case-by-
case basis. Reasonable costs.
uncertainty of the estimates, and the
potential for double counting are among
the factors that the trustee is to consider
in determining the categories of
compensable value that will be sought.
The definition of "compensable value"

includes a description of "use" and
"nonuse" to aid the trustee in arciidinse
double counting and to clarify the extent
of comperessisle value for which, the
trustee may claim damages. The
Department has, of course, retained the
prohibition on double counting. since it
is a stalaeory requirement. ,
diaerResources..51;..;T•1

s, : r7L2}9:1

AU court requested clarification case
the application of the rule to maned -
resourr.es not "owned" by a govesnment
lintitcamesing that preambie lemesinmis
the exist reit appeared to provide ea
°vatic-nevem interpretation attire hum
In the-ANPRIsi of September ZL215L .-
ths naked for camments es
larethat degree end type of managesment,
regaietioa coctrok, or properkrinterseti
shoelace** natural resources =bleat
to the petwisions of CERC1A forthen• • •
pt of enabling public trustees to
dimewitshireasess for interim loisuchIn Diparbili111111*14411001111611014, 

resources. -nnin7—guidettierief teottttlidtqiinc.NnTi—..„.. 

A few of the commenters said that
there should be no change in the rule
concerning "public resources." bat that
preamble language should be added to
clarify this issue. Several commenters
said that the determination of a 'public
resource" should be left to the judgment
of the trustee on a case-by-case basis.
One commenter suggested a

continuum of public interest, from purely
government ownership. to purely private
interest Other commenters imegaettee.
the hiceds of interest IsehstemiaL
connections) that would allow sec overy
under CERCLA and also cited pvablenk,
that might result from allowing weeny-
broad recoveries by public trustee.,
Response:The court did cwt directly

remand this issue to the Department to
provide a regulatory definition of
"public resources." rather it asked for
clarification. Neither the public
comments received nor the
Department's analysis of its various
jurisdictions has yielded a F.ta tire limn
between public resources ,2te. in
general, the Department agrees ...Ai this
determination most be left to the truste'!.
The trustee. as the one who has the
responsibility for the menagesemet ute
protection of the resowcre.le theme
best able to determine whetiorierbe r
trust respansibilitiesior saperticalsr.
resource. This, the proposedrevisiun cl"
the rule wouild ask the busiest ta,dea the
basis for his trusteeship in the •
Assessment Plan whic*t leprepested for
public comment. - .

The Department disagreei that the
lack of a regulatory defhlittcai of "public
resources" would necessarily result in
"overly-broad recoveries?' Apparently,
no comparable decision process already
exists as a model among trustees: or
other commenters' currserfreanngement
practice. No clear position:Wm
suggested or reached during tlepartraent
of the Interior-staff discessienr care the
amount NW nature of guiding:4e lobe
offered ten saes in makieskihistati-0,1 ,
4etaceinatisi. air en }Milt;
inidencenhamtd be preseetettimma •
interpretive-male ores letelneellest
discussed in preembleismensgralhe
questinerieses sealmnalseir -;
' siddressidis Ine fiat .10.**,:frr the
proposed revisions or in theinnomiel
reviews. based on fartherctiminenta that
:say be seesieed.hi thenetaspenhiseir '
pined lanes tire primesediretillithell new
requiessimet for thirtnernewellnalisetend
expleirs )
trustee base sr, perriceleritlithe,
resinuceldimanwsitehnehtfelitiVinhit the
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. jabs E.Schrote.
ActingAssistant,Tecivioir. Palk):
Management, and Budget.

e. • "
PART 11—NATURAL RESOURCE
DAMAGE ASSESSMENTS

1. The authority citationfor part 11
Continues to readas killowte

kitbag*: 41111LII.911111(e);-Swarasodsd.

National Environmental Policy Act
Executive Order 12291. Regulatory
Flexibility Act, and Paperwork
Reduction Act

The Department of the Interior has
determined that this rule does not
constitute a major Federal action
significantly affecting the quality of the
human environment Therefore, no
further analysis pursuant to section
102(2)(C) of the National Environmental
Policy Act of 1969 (43 U.S.C. 4332(2)(C))
has been prepared.
The Department of the Interior has

determined that this document is not a
major rule under Executive Order 12291
and certifies that this document will not
have significant economic effect on a
substantial number of small entities
under the Regulatory Flexibility Act (5
U.S.C. 601 et seq.). The rule provides
technical procedural guidance for the
assessment of damages to natural
resources. It does not directly impose
any additional cost. In addition, the
estimate of the potential economic
effects of this rule is well below $100
million annually. As the rule applies to
natural resource trustees. it is not
expected to have an effect on a
substantial number of small entities. The
information collection requirement
contained in 111.41(c) has been
approved by the Office of Management
and Budget under 44 U.S.C. 3501 et seq.
and assigned clearance number 1064-
0025.

List of subjects in 43 CFR Part 11

Continental shelf, Environmental
protection. Fish. Forests and forest
products, Grazing land. Indian lands.
Hazardous substances. Mineral
resources, National forests. National
parks, Natural resources. Oil pollution.
Public lands, Wildlife, Wildlife refuges.
Under the authority of the

Comprehensive Environmental
Response, Compensation. and Liability
Act of 1980, and the Superfimd
Amendments and Reauthorization Act
of 1986, and for the reasons set out In
the prearifili..titlit 43;subtitle A of the
Code of Federal Regulatickui is proposed
to be amended as set forth below.

701. . _

Subpart A—introduction

2. Section 11.13 is amended by
revising paragraph (e)(3) to read as
follows:

11.13 Overview.

(e) * * *
(3) Damage Determination phase. The

purpose of this phase is to establish the
appropriate compensation expressed as
a dollar amount for the injuries
established in the injury Determination
phase and measured in the
Qiientification phase. The sections of
subpart E of this part comprising the
Damage Determination phase include
guidance on acceptable cost estimating
and valuation methodologies for
determining compensation based on the
costs of restoration. rehabilitation,
replacement. and/or acquisition of
equivalent resources. plus compensable
value.
• •

3. Section 11.14 is amended by
revising paragraph (qq) to read as
follows:

f 11.14 Definitions.
• • .

(qq) Technical feasibility or
technically feasible means that the
technology and management skills
necessary to implement an Assessment
Plan or Restoration and Compensation
Determination Plan are well known and
that each element of the plan has a
reasonable chance of successful
completion in an acceptable period of
time.
• -• • •

4. Section 11.15 is amended by
revising paragraph (a)(3)(ii) to read as
follows:

1 11.15 Actions against the responsible
party for damages.

*

(3) • • •
j(ii) Administrative costs and expenses

necessary for. and incidental to, the
assessment, assessment planning. and
.restoration, rehabilitation, replacement*
midi or acquisition of equivalent •
rnsources planning, and any restoration.
esbabilitation. teplacement.an4J.w.,,, I,

Dated: March 16.1101. - acquisition of equivalent resources.
.:Altdettaken; and • s

sest . "f"?.'.$-: • • • •

Subpart C—Assessment Plan Fiats,.

7,c75:0Section 11.30 is amended
rkritting 
fo 

paragraph (c)(1)(v) to read is
llows:

• •USaa•Ii34131-

. 1:1Parsifi; Assessinent Plars—geninkii-
apiaigrai.., a a

(c) • • •
(1) . • •

(v) Preliminary estimate of damages
coats; and
. . • • •

6. Section 11.31 is amended by
revising paragraph (a)(2), removing
paragraph (c)(2), removing the word
"and" at the end of paragraph (c)(3) and
replacing the period at the end of
paragraph (c)(4) with the words "; and".
redesignating paragraphs (c)(3) and
(c)(4} as paragraphs (c)(2) and (c)(3)
respectively, and adding a new
paragraph (c)(4) to read as follows:

- .-
§ 11.31 ASIMISSMOM Plan.-consent.
(a) • • •

(2) The Assessment Plan shall be of
sufficient detail to serve as a means of
evaluating whether the approach used
for assessing the damage is likely to be
cost-effective and meets the definition of
reasonable costs, as those terms are
used in this part. The Assessment Plan
shall include descriptions of the natural
resources and the geographical areas
involved. The Assessment Plan shall
also include a statement of the authority
for asserting trusteeship. or co-
trusteeship, for those natural resources
considered within the Assessment Plan.
In addition, for type B assessments, the
Assessment Plan shall include the
sampling locations within those
geographical areas, sample and survey
design, numbers and types of samples to
be collected, analyses to be performed,
preliminary determination of the
recovery period. and other such
Information required to perform the
selected methodologies. •
• • • • •

(c) • • *
(4) The Restoration and Compensation

Determination Plan developeclin
accordance with the guidance in 1 11.81
of this part. If existing data are not
sufficient to develop the Restoration and
Compensation Determination Plan as
part of the Assessment Ptiss.tha
Restoration.and Compensation"-
Determination plan may be cliondoped
later at any lime beton tbeinempletion
of the Injury Determination  • •
Quantification phaseniftbnitiestoretion

- and CompensalionDetabninatkeiPlan
is published separately, tliepsbllc
reviewand Comment wilt bnounducted
pursuant to 121.81(d) o=rt.
r.a Section 1142 is by •

revislitiparagraphs (a)(2)(119(14 and
• (f)(2). luldbYreowvir,ig Parilintjen3)
to read as followsr •

• ... toie
IstriestroPlin.:44yeispiiient.

!"4a} Pre-davelopmentricialetients.
11.1)191. %.14 Wa#2150,4 .

. . • .
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(2) * *
(iii)(A) The authorized official shall

send a Notice of intent to Perform an
Assessment to all identified potentially
responsible parties. The Notice shall
invite the participation of the potentially
responsible party, or, if several parties
are involved and if agreed to by the lead
authorized °Mee' a representative or
representatives designated by the
parties, in the development of the type
and scope of the assessment and in the
performance of the assessment. The
Notice shall briefly describe, to the
extent known, the site, vessel, or facility
involved. the discharge of off or release
of hazardous substance of concern to
the authorized official, and the resources
potentially at risk. The Notice shall also
contain a statement of authority for
asserting trusteeship, or co-trusteeship.
over those natural resources identified
as potentially at risk.
• * .

(1) Plan review. '
(2) The purpose of this review is to

ensure that the selection of
methodologies for the Quantification
and Damage Determination phases is
consistent with the results of the Injury
Determination phase, and that the use of
such methodologies remains consistent
with the requirements of reasonable
coat, as that term is used in this part.
9. Section 11.35 Is revised to reed as

follows:

lute Assessment Plan—pretiminary
estimate of damages.
(a) Requirements. When performing a

type B assessment pursuant to the
requirements of subpart E of this part.
the authorized official shall develop a
preliminary estimate of: the anticipated
costs of restoration. rehabilitation,
replacement. and/or acquisition of
equivalent resources for the injured
natural resources; and the compensable
value, as defined in 4 11,83(c) of this
part, of the natural resources. This
preliminary estimate is re cored to as the
preliminary estimate of damages. The
authorized official shall use the
guidance prrolded in this section. to the
extent possible, to deeds" the
preliminary estimate of damages.
(b) Parries The purpose of the

preliminary estimate of damages is for
reference in the seeping of the
Assessment Plan to ensure that the
choice of the scientific, cost estimating.
and valuation methodologies, expected"
to be media the damage assessment
fulfills the requirements of reasonable
costs. as that term is used in this part.
The trustee will alsosse tote preliminary
estimate of damegasist Shoreview of the
Assessment Plan as required in

11.32(f) of this part. to ensure the
requirements of reasonable costs are
still met.
(c) Steps. The authorized official shall

make a prelim:nun, estimate cf
damages, i.e.. ihr., unnc:pateci costs of
restoration. rena non, replacement,
and/or acquisi:lon of 2quivalent
resources for the iniured natural
resources and the services those
resources provide, phis the anticipated
compenseble value of the lost services
to the public throuen the period of time
until completion of the restoration.
rehabilitation. replacement. and/or
acquisition of equivalent resources and
recovery of the services. The
preliminary estimate of damages should
include consideration of the ability of
the resource to recover naturally and the
compensable value through the recovery
period with and without possible
alternative actions. The authorized
official shall consider the following
factors, to the extent possible. in making
the preliminary estimate of damages.
(1) The preliminary estimate of costs

. of restoration, rehabilitation.
replacement. and/or acquisition of
equivalent resources should include
consideration of a range of possible
alternative actions that would
accomplish the restoration.
rehabilitation, replacement, and/or
acquisition of equivalent resources of
the ',Owed natural resources.
(1) The preliminary estimate of costs

should take into account the effects. or
anticipated effects, of any response
actions.
(U) The preliminary estimate of costs

also should represent the expected
present value of anticipated costs,
expressed in constant dollars. and
should include direct and indirect costa,
and include the timing of those costs.
The provisions detailed in §: 11.81-11.84
of this part are the basis for the
development of the estimate.
(di) The discount rate to be used in

developing the preliminary estimate of
costs shall be that determined in
accordance with the guidance in
§ 11.04(e) of this part
(1)The preliminary estimate of

compensable value should he consistent
with the range of possible alternatives
for restoration, rehabilitation, -
replacement, and/or acquisition of
equivalent resources being considered.
(i) The preliminary estimate of

compensable value should represent the
expected present value of the
anticipated compensable value,.
expressed in constant dollars, accrued
through the period for the restoration.
rehabilitation, replacement, and/or
acquisition of equivalent newierces to
baseline conditions, i.e.. betweesrthe

occurrence of the discharge or release
and the completion of the restoration.
rehabilitation. replacement, and/or
acquisition of the equivalent of the
injured resources and their services. The
estimate should use the same base year
as the preliminary estimate of costs of
restoration, rehabilitation. replacement.
and/or acquisition of equivalent
resources. The provisions detailed in
44 11.31-11.84 of this part are the basis
for the development of this estimate.

(ii) The preliminary estimate of
compensable value should take into
account the effects. or anticipated
effects, of any response actions.

(ill) The discount rate to be treed in
developing the orelir- ‘, estimate of
compensable that
determined in accom .oce w-03- the
guidance in 111.84(e) of this.:art.
(d) Content and timing. (1 in making

the preliminary estimate of owners, the
authorized official should rely upon
existing data and studies. The
authorized official shouldnot undertake
significant new data collection or
perform significant modeling efforts at
this stage of the assessment planning
phase.
(2) Where possible, the authorized

official should make the preliminary
estimate of damages before the
completion of the Assessment Plan as
provided for in 4 11.31 of this part. If
there is not sufficient existing data to
make the preliminary estimate of
damages at the same time as the
assessment planning phase. this
analysis may be completed later, at the
end of the Wiry Determination phase of
the assessment, at the time of the
Assessment Plan review.
(3) The preliminary estimate of

damages, along with its assumptions
and methodology, shall be included in
the Report of the Assessmentas
provided for in 4 11.91, of this part.
(e) Review. The authorized official

shall review, and revise as appropriate,
the preliminary estimate of damages et
the end of the Injury Deteradnitton and
Qua nlifleation phases. If there is any
significant modification of the
preliminary estimate of ilarailm the
authorized official shall document ft in
the Report of the Assessment:' .b-•

Subpart E--Type B Aseeseassats

10. Section 11.60 Is amencleat y
revising paragraphs (4)(1)(1W.and (iv) to
read as follower. V.A. a CA,

nee Tsp. B
• • 

NA. inn or mem:
{d}.Type B assimuneatitiestre.041,* •
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(iii) Restoration and Compensation
Determination Plan development costs
including:
(A) Development of alternatives;
(B) Evaluation of alternatives;
(C) Potentially responsible party,

agency. and public reviews;
ID) Other such costs for activities

authorized by 411.81 of this part
liv) Cost estimating and valuation

methodology calculation costs; and

11. Section 11.71 is amended by
revising paragraphs (a)(2) and no(31) to
reed as follows:

vizi Ouanalicelloo plisse—service
reduction tussnincotion.
(a) • .

(2) This determination of the reduction
in services will be used in the Damage
Determination phase of the assessment.
• • ♦ • •

(I) 9ialogicoal resooram.
(4)
(ii) Provide data that will be useful in

planning efforts for restoration.
rehabilitation. zepleconent. and/or
acquisition of equivalent resources. and
in later measuring the success of those
efforts, and that will allow calculation of
compensable velum and

*

/2. Sactiou11.72 is amended by
revising paragraph (b)(4) Is reed as
follow=

411.72 CO loo pturee—baseene
Mims atom nation.
• • • • •

(b) • • • ,
(4) Baseline data collection shall be

restricted to those data necessary for
conducting the asselement at a
reasosaWe matte perticalar. data
collected should loess ma parameters
that ass di lady "elated ks the inhuy
quantified to j 1121 of this part and to
data appropriate and necessary for the
Damage Determination phase.
• • •
IL See** .111.211is anended to revise

parmaph4a) Is aserlas follows:

I 11.73 Phase--resourcero t
arielyeln

(a) Beguirement-The Jima needed ler
each Indued Anazirceiaxecover to the
state-that arlofddal
determines sersimainesestored. • „,
rehabilitatattizultioad;indjtir the
equivalent hue beenosquired to
baseline leveli "shall* unmated. The.
time estaidedlorzarevery many •
lesser period of limessdaterminadin
the Aseammentiffin shill In needs.
the recovery patingiraierposas of
411.85 earl ,tingitimtagepaterminatica

phase. 41 11.80 through 11.84. of this
part.
(1) In all cases, the amount of time

needed for recovery if no restoration.
rehabilitation. replacement. and /or
acquisition of equivalent resources
efforts are undertaken beyond response
actions performed or anticipated shall
be estimated. This time period gait be
used as the "No Action-Natural
Recovery" period for purposes of *11.82
and 4 11.84(g)f2)(ii) of this part,
44 The estimated time for recovery

shall be included in possible
alternatives for restoration.
rehehilitation. replacement. and/or
acquisition of equivalent resources. es
developed in 4 11.82 of this part. end the
data and proems by which these
recovery times were estimated shall be
dacumented.
• • •

14. Section 11.80 is revised to read as
follows:

11.11O Osnuege cletertninotion phase—

(a)Requirement. (I) The authorized
official shall make his damage
detiamination by estimating the
monetary damages resulting from the
discharge of oil or release of a
hazardous substance based upon the
Information provided in the
Qom Arition phase and the guidance
provided in this Damage Determination
plum.
(2) The Damage Determination phase

consists of411.80--.general;
Reston:lion and Compensation
Determination Plan; 4 11.82—
alternatives for restoration.
rehabilitation. replacement, and/or
acquisition of equivalent resourcsic
411.8$--cost estimating and volution
methodologies; and 4 11-84—

Peam/intent:to guidance. of thiaparL
) Purpose. The purpose of the

Damage Determination phase is to
establish the amount of money to ha
sought in c.ompensation for injury to
natural resources resulting .from a
discharge of oil or release of a
hazardous substance. The measure of
damages is the cost of restoration,
rehabilitation. replacement. anclior
acquisition of the equivalent of the -;2

Injurednatoral resources and the. • • cc
novices those mourn= Fronds, plus
the =impassable value of the savices
lie to the public for the time period
from the discharge armlesse at the .
attainment of the restorative, -
rehabilitation. replacement. and/or
amaleltion of equivalent &tbs.. ;
resources and.their undue Is beadles.

in Meow=

develop a Reateratignatad d

15. Section 1.1.811. revised to read as
follows: • . . JOCL'

41121 ffempeffelereenellairphses—
flessorallimeareCoropeastalon- --'•
OrdenamilloallUm.

0) Requirement. in The itittcrized
official shall develop a Restoration and
Compensation Determination Plan that
wt1111st a reasonable numbs of possible
alternatives for restondkie,

mularameat. and/or
acquisition of equivalent resouroes and
the related services lost to the public
associated with each saleitene of the
alternatives and the actioinnirlith"ed to
Implement that alternate/ate the
rationale for selectingffial waive;
and Identify the meth° ins That will
be media determine,• alba.
selectectiaternetia
the cempaneble V enotiloait"
lost to the publits •the
Waded alternathre.,u rt.A. ft
(2) The RetaMitina

Determtaatioralse
detail kitivabiatirahe
allanostips loran
Slia-agnmpriateoltensatlaiderin .
detemelahasthe out elatielmation• .141
-rehabilitation. sepbtatamphaulkr - •
emendate( eiguianismineemmeas
the ialusuissaluriavene1111111111dadehe -
serviette tboatersenateemptatildalL phis t
tlivoilialleasmblesaleaeLtisasiniese
lost to the iehhoehreshOotomdelips.

Compensation Determination Plan.
described in j 1L81 of this part. To
prepare this Restoration and
Compensation Determination Plan. the
authorized official shall develop a
reasonable number of possible
alternatives for restoration.
rehabilitation. replacement- and/or
acquisition of ,eqeivalaut *none= and
select. pursuant to the sedum of
411.82 of this part, the most appropriate
of those ailemetivea dad identify the
cost estimating and valeatime
methodokmies. describe:Lin 41183 of
this Part that will be esedionalculate
damages. The madam wended in
11.84 of this pert shall Windowed in

implementing the cost issiimating and
valuation methodeaglee. asappeopriate.
After public review oftheisermaticm
and COD2pensation Determination Plan.
the authorized official snail Implement
the Restoration and Comminution
Determination Plan.
(d) Completion of the Damage

Determination phase. Upon completion
of the Damage Determination phase. the
type B assessment is completed. The
results of the Damage Determination
phase shall be documented in the Report
of Assessment described in 111.90 of
this part.
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of the restoration, rehabilitation.
replacement, and/or acquisition of
equivalent resources and their services
to the baseline.
(b) The authorized official shall use

the guidance in §§ 11.82. 11.83, and 11.84
of this part to develop the Restoration
and Compensation Determination Plan.
(c) The authorized official shall list

the methodologies he expects to use to
determine the costs of all actions
considered within the selected
alternative and to determine the
compensable value of the lost services
through the recovery period associated
with the selected alternative. The
methodologies to use in determining
costs and compensable value are
described in 1 11.83 of this part.
(d)(1) The Restoration and

Compensation Determination Plan shall
be part of the Assessment Plan
developed in subpart B of this part if
existing data are not sufficient to
develop the Restoration and
Compensation Determination Plan at the
time that the overall Assessment Plan is
made available for public review and
comment. the Restoration and
Compensation Determination Plan may
be developed later, after the completion
of the !Witty Determination or
Quantification phases.
(2) If the Restoration and

Compensation Determination Plan is
prepared later. than the Assessment
Plan, it shall be made available
separately for public review by any
identified potentially responsible party.
other natural resource trustees. other
affected Federal or State agencies or
Indian tribes. and any other interested
members of the public for a period of no
less than 30 calendar days. Reasonable.
extension* may be granted as
appropriate.
(3) Comments received from any

identified potentially responsible party,
other natural resource trustees, other •
affected Federal or State agencies or
Indian tribes, or anyother interested
members of the public. together with

to thosecomMents. Shall he
ded as part of the Report

Aseessment..described fn *1.1.an of this
Part au
(4) Appropriate public review. of the

plan must be completed before the - .
authorized ofilldal Perk= the ' '‘-
mithodologlealhitedlit theantoration
and Compensation Deterininafimi Phtn.
(e)The Restoration and Compensation

Determination Plan may be expandedto
incorporate requirententstrom
procedures required under other
portions of CFRCLA or the .CWA or
from other Federal or State statute' " •
applicable terestoratfotwor tepleaentratt
of the injured moor= or.may

combined with other plans for related
purposes, so long as the requirements of
this section are fulfilled.
1e. Section 11.82 is revised to read as

follows:

111.82 Damage Determination phase—
atterrerUves for restoration. rehabilitation.
replacement andior acquisition of
equiverent resources.
(a) Requirement. The authorized

official shall develop a reasonable
number of possible alternatives for the
restoration, rehabilitation, replacement,
and/or acquisition of the equivalent of
the injured natural resources and the
services those resources provide. For
each possible alternative developed, the
authorized official will identify an
action. or set of actions. to be taken
singly or in combination by the trustee
agency to achieve the restoration,
rehabilitation. replacement. and/or
acquisition of equivalent natural
resources and the services those
resources provide to the baseline. The
authorized official shall then select from
among the possible alternatives the
alternative that he determines to be the
most appropriate based on the guidance
provided iri this section.
(b) Steps. (1) The authorized official

shall develop a reasonable number of
possible alternatives that would restore,
rehabilitate, replace, and/or acquire the
equivalent of the injured resources. Each
of the possible alternatives may, at the
discretion of the authorized official.
consist of actions, singly or in
combination. that would achieve those
purposes.
(i) Restoration or rehabilitation

actions are those actions undertaken to
return an injured resource to its baseline
condition. as measured in terms of the
injured resources' physical. chemical. or
biological, properties or the services
previously provided by those resources.
Such actions would be in addition to
response actions completed or
anticipated-pursuant to theNationat- • '
Contingency Plan (NCP). -

pi) Replacement or acquisition of the
equivalent Means the substitution for an
Injured resource with a resource that
provides the same or substantially ".•
similar services, when such
substitutions ire in addition to any:'-'11
substitutions made or anticipated as " '
parrohlsonse -actions- and when such'
substitutions exceed the level of '
response actions determined '" ' 
appropriate to the site pursuanftddia'
NCP..

(ill) Possible alternatives are
ta thoseections that restore.
rehabilitate, replace. and/or acquire the
etudvaleiti el the inte*Pd sources
services Vino more lir baseiffi;"

that is. the condition without a
discharge or release as determined in
§ 11.72 of this part.
(2) Services provided by the

resources. (i) In developing each of the
possible alternatives, the authorized
official shall list the proposed actions
that would restore, rehabilitate, replace.
and/or acquire equivalent of the
services provicita by the injured natural
resources that have been lost, and the-
period of time over which these services
would continue to be lost.
(it) The authorized official shall -

identify services previously provided
the resource in its baseline condition,.
accordance with § 11.72 of this part and
compare those services with services
now provided by the injured resource.
that is, the with-a-iiischarge-or-release
condition. All estimates of the with-a-
discharge-or-release condition shall
incorporate consideration of the ability
of the resource to recover as ditermined
in § 11.73 of this part.
(c) Range of possible alternatives. (1)

The possible alternatives considered by
the authorized official that return the
resource and its lost services to baseline
level could range from: intensive action
on the part of the authorized official to
return the various resources and .
services provided by that resource to
baseline conditions as quickly ese-
poseible; to natural recovery with
mipimal management actions. Possible
alternatives within this range could
reflect varying rates of recovery.
combination of management actions.
and needs for resource replacements or
acquisitions.
(2) An alternative considering natural

recovery with minimal management
actions, based upon the "No Action-
Natural Recovery" determination made
in § 11.73(a(1) of this part, shell be one.
of the possible alternatives considered.
(d} Factors to consider hi selecting

which alternative to pursue. In, sidecting
which alternative to pursue, the
authorized official shall evaluate each of

" the possible alternatives basedasialt.:.
relevant. conaidwations..inehittingliwl
following factor,. when a •

`'N
fairedirikal feaeibilliyof iol r.00

is used in this pert • :,̀4

112) The relationship efilei
acosts of the propoied sad*,

expected benifits*cinithi 
..J`f

rehabilitation, replacemeinktfilf":""
acquisition of equivalent rentiniiiii.,48"'

(3). Cost-effeethieness, liettuiffsiliffs
used irrthis part * ?"1"*.' '104-
(4) The resulis

planned resptmse action&
(5) Potential for additional ,; v.17

resulthigfeliorthiiiitiiisaA 1:
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impacts, to the injured resource or other
resources.
(0) The natural recovery period

determined in 11.73(a)(1) of this part.
(7) Ability of the resource to recover

with or without alternative actions.
(a) Acquisition of equivalent land for

Federal management where restoration.
rehabilitation. and for other replacement
of land is not poembie.
(0) Potential effects of the action oh

human health and safety.
(10) Consistency with applicable

Federal and State laws and policies.
17. Section 11.83 is revised to read as

follows:

411.83 Darnell deterralnetien phase—
cost estimating end mimetic'
methodologies.
(a) General. (I) This section contains

guidance and methodologies for
determining:

(i) The costs of the selected
alternative for restoration,
rehabilitation, replacement. and/or
acquisition of equivalent resources: and

(ii) The contperrsable mine of the
services lost to the public through the
completion of the restoration.
rehabilitation. replacement. and for
acquisition of the equivalent of the
injured remotes sad their services to
baseline.

(2)(i) The authorized official shall
select among the cost estimating end
valuation methodologies set forth in this
section, or methodtilogies that meet the
acceptance criterion of either paragraph
(b)(3) or (c)(3) of this section.

(ii) The authorized official shall define
the objectives to be achieved by the
application af tha weeithodidogies.

(iii) The authorized official shall
follow the guidance provided in this
section for charming among the
methodologies that.will be need in the
Damage Dew phase.
(iv) The authorised official shall

describe his selection of methodologies
and objectives intheRestoeation and
Compensation. Determination Plan. "
(3) The endue:ad official shall . effort disproportionate to pennant

have beetrmetw i &eosin among (ill) Anindlrect cost rate ior 
ov;ahead11 A tow,.....;

the eeet "timid* lindvaluation ' costs may, at the discretion oldie
methodologies. The authorized official authorised official. be applied Instead of c"t_,
shall document tide detersaiseeinnin tit calddlottiglairect costs svlyssepipi:,„,„'

-ReportattlesheitemesaaWaly diem bmietd ftived from he "MrffaW'. 917. The "Pill'!""

(b) Costs of restoration.
rehabilitation, replacement, and/or
acquisition of equivalent resources. (1)
Costs for restoration. rehabilitation.
replacement, and/or acquisition of
equivalent resources are the amount of
money determined by the authorized
official as necessary to complete all
actions identified in the selected
alternative for restoration,
rehabilitation. replacement. and/or
acquisition of equivalent resources. as
selected in the Restoration and
Compensation Determination Plan of
11.81 of this part. Such costs shall

include direct and indirect coats.
consistent with the provisions of this
section.

(i) Direct costs are those that are
Identified by the authorized official as
attributed to the selected alternative.
Direct casts are those charged directly
to the renfleet of the selected alternative
including, but not limited to, the
compensation of employees for the time
and effort devoted to the completion of
the selected alternative; cost of
materials acquired, consumed, or
en:tended specifically for the purpose of
the action; equipment and other capital
expenditures; and other items of
expense Wee tifie d by the authorized
official that are expected to be incurred
in the performance of the selected
alternative.
(d} Indirect costa are costs of

activities or items that support the
selected alternative. but that cannot
practically be directly accounted fur as
costs of the selected alternative. The
simplest example of indirect costs is
traditional overhead. e.g.. a portion of
the lease costs of the buildings that
contain the offices of trustee employees
involved in work on the selected
alternative may, under some
circumstances, be considered as an
indirect mat. In referring to costs that
cannot practically be directly accounted
for, this subpart means to include costs
that are not readily assignable to the
selected alternative without a level of

deternthintbatitiefollmoring criteria achieved.

metheekileolee_4100440haemm. . 'wets do not out:wed& fhe cats
enetimmdhWeetimilialsie firm , of ct cost estivektion;Whin iuui '" time anullun'

Particular 144144440rArdeleelle inset rate is used. the lidliOnzed charecte*Pc,0 of past,
to bestowing:id-mil trestinamdfoserr ,r„.,,,,Tei,75j officiate document daiiteaumPthins
( That cm
reasonable no
this.pazt;

OlirThat

term is usedift
(11411144#411,!Olertes

U110

fel* w that rate has linen derived.; —3
(3) othitif

melhodobiglea:
thjsillemaseased • 1 Sedlhadionnts determined billearoftia al me

iy4:119/ indirect costa shall be tieetedae an, s

the total indirect egaiiiiirthe.!;,3.A pre

_ .1411i.riii the.ctivItiea.a 
tive balitriMta06ai

which such remaining costs are
allocated should be adjusted
accordingly.
(2) Cost estimating methodologies.

The authorized official may choose
among the cost estimating
methodologies listed in this section or
may chose other methodologies that
meet the acceptance criterion in
paragraph (b)(3) of this section.
(i) Comparison Methodology. This

methodology may be used for enique or
difficult design and estimating
conditions. This methodology requires
the construction of a simple design for
which an estimate =be found and
applied to the unique or difficult design.

(ii) Unit Methodology This
methodology derives en Midi:date based
on the cost per unit of a particular Item.
Many other names exist for describing
the same basic approach, such as order
of magnitude, lump sum, module
estimating, flat rates, and Involve
various refinements. Data used by this
methodology may be collected from
technical literature or previous cost
expenditures.

(iii) ProhabilityMethodologies. Under
these methodologies, the coal estimate
represents as "average" value. These
methodologies require information
which is called Germinate deterministic,
to derive the expected material the cost
estimate. E, paced vales sielimates and
range estimates represent two types of
probability raethodoleglas that may be
used.
(iv) Factor MethookokgA This

methodology derives avow estimate by
summing the product of maireral items or
activities.Other mane each MS redo and
percentage methodoiogies deecvibe the
same beaicappstech.
(v) Standard Mee Defe Methodology.

This mediodologgerprarldes-for a cost
estimate for labor. litanderitihne data
are a ostalogaeoletandlardensks
typicallymidertaiceninperforniing e
given typeisf we*. '4" •

(vi) Cost- and Time-.
Refral ips /[:10th 1.-CIERs

the •junction

a.ids
•

41:blift

126•1‘ v44,

Liay.

aFe. te;

.E



19772 Federal Register / Vol. 58. No. 82 / Monday, April 29. 1991 : lsed Rules

replacement, and/or acquisition of
equivalent resources under this part.
(c) Compensable value. (1)

Compensable value is the amount of
money required to compensate the
public for the loss in services provided
by the injured resources between the
time of the discharge or release and the
time the resources and the services
those resources provided are fully
restored to their baseline conditions.
The compensable value includes the
value of lost public use of the services
provided by the injured resources, plus
lost nonuse values such as option.
existence. and bequest values.
Compensable value is measured by
changes in consumer surplus, economic
rent. and any fees or other payments
collectable by the government or Indian Acquisition Conference. Washington.
tribe for a private party's use of the DC. 1973 (incorporated by reference, see
natural resource: and any economic rent 11.18). The measure of compensable
accruing to a private party because the
government or Indian tribe does not
charge a fee or price for the use of the
resource. Compensable value does not
include any losses related to secondary
economic impacts caused by the
discharge or release.
(i) Use value is the value of the

resources to the public attributable to
the direct use of the services provided
by the natural resources. •

RI) Nonage value is the difference
between compensable value and use
value: as those terms are used in this
section.
(2) Valuation Methodologies. The

authorized official may choose among
the valuation methodologies listed in
this section to estimate willingness to
pay or may choose other methodologies
provided that the methodology can
satisfy the acceptance criterion in (B) Travel Cost Methodology. The
paragraph (c)(3) of this section. The travel cost methodology may be used to
following methodologies are grouped as determine a value for the use of a
"use value: marketed methodologies." specific area. An individual's
"use value: nonmarketed incremental travel coins to an area are
methodologies.". and "nonuse value: used as a proxy for the price of the
contingent valuation methodology." services of that area. Compensable
Generally. the "use value: marketed value of the area to the traveler is the
valuation methodologiest ant,mtirt? • •-v difference between the value of area.:
reliable than the "use vales with- andwithout‘edischarge-or- - authorised of
nonmarketed valuatkmaiiihriitoTeias.." . release. Whtureglotial travel cost . • Mee Inedet$P1101.01.1ree

competitive. If the authorized official
determines that the market for the
resource, or the services provided by the
resource, is reasonably competitive, the
diminution in the market price of the
injured resource. or the lost services,
may be used to determine the
compensable value of the injured
resource.

(13) Appraisal Methodology. Where
sufficient information exists. the
appraisal methodology may be used. In
using this methodology, compensable
value should be measured. to the extent
possible, in accordance with the
applicable sections of the "Uniform
Appraisal Standards for Federal Land
Acquisition" (Uniform Appraisal
Standards), Interagency Land

value under this appraisal methodology
will be the difference between the with-
and without-Injury appraisal value
determined by the comparable sales
approach as described in the Uniform
Appraisal Standards.
04 Use value: nonmarketed valuation

methodologies.—(A) Factor Income
Methodology. If the lost resource is an
input to a production process. which has
as an output a product with a well-
defined market price, the factor income
methodology may be used. This
methodology may be used to determine
the economic rent associated with the
use of a resource in the production
process. This methodology is sometimes
referred to as the "reverse value added"
methodology. The factor Income
methodology may be used to measure
the in-place value of the resource.

an individual's economic valuation of a
natural resource. In order to fall within
the "use valuation: nonmarketed
methodologies" category, the contingent
valuation methodology must be limited
to quantifying use values.
(E) Unit Value Methodology. Unit

values are preassigned dollar values for
various types of nonmarketed
recreational or other experiences by the
public. Where feasible, unit values in
the region of the affected resource and
unit values that closely resemble the
recreational or other experience lost
with the affected resource may be used.

(iii) Nonuse value: Contingent
Valuation Methodology. The contingent
valuation methodology includes all
techniques that set up hypothetical
markets to elicit an individual's
economic valuation of a natural
resource. If the contingent valuation
methodology is used to quantify nonuse
values, or use plus nonuse values, then
it falls within this category.
(3) Other valuation methodologies.

Other valuation methodologies that
measure compensable value in
accordance with the public's willingness
to pay, in a cost-effective manner. are
acceptable methodologies to determine
compensable value under this part...

-.•••18. Section 11.84 is amended by
revising paragraphs (a), (b)(1). (dX2).(11,
and (8) heading. (1). (2) inlroductorr ' •
text. (i), (ii), and (M); removing • ••-'3
paragraph (h): and redesignating
paragraph (i) as new paragraph (h) and
revising it to read as follows:

§ 11.64 Damage Deternanetion phase-.
imeiesiestation guidance.

(a) Requirement. The authorized
official should use the cost estimating
and valuation methodologies in I-11.83
of this part following the appropriate'
guidance in this sectiori. -
(h)Oererreining uses. (1) Before

estimating damages for the compermidale
value under 1.11.83 a t Aar

which. In trunt-are moresliFahhi than . , models esilltillry Jul ,Its mart ff identift444gualuan
the *itioniuseArablervidindien • ;47
methodology:71661'4 fic-wi (c) ors1#44fifedicg/oiltlitt
precludes the use of a coenbfuatioa oC hedonic pang methodology may.. be
valuation mathOdologies IC long es the used to the value of cl."!-!
authorized official does not double nonmarketed resources by an analysis
count. "•:•-' " • ' ' „ of private marketchotpes. The demand
(I) Use ; " for notimerkirted"anttuid resources

nrethodalogles.4A)Mariceitikida':' thereby eithfietrithidirettlY by an-. -
meth& .tolagy.This methodoIogY may be analysis ofOommodifies. tbat are traded -
used if the natural is traded - in a market:"
the market:Infusing this' methodology. • .r(D) earaiingsat-Valaation ";
the authorized official shotddineki a "."'Afetherdiriiikpllii Contingent Vitidaticin
determination sate whether the market methodology metbodokigy includes all techniques
for the resource is reasonably • that set nphypothattramarkets to elicit

• - ;A`ivoli:" ett441:44;e1"
Unc"FtclIgye-l', mit.?

(2) TO laaagparste thiir
authorized official should derive II
of probability estimates forthe, 4t'sr
Important tiasumptions need in'
determine damages. in these ie 
the damageestimate 'dills the *
expected Preserit-valte Of the
restoration, rehabilitation.
and/or acquisition of
resource. end co.reptrit
• • • 
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(f) Substitutability. In calculating the
compensable value. the authorized
official should incorporate estimates of
the ability of the public to substitute
resource services or uses for those of the
injured resource services. This
substitutability should be estimated only
if the potential benefits from an increase
in accuracy are greater than the
potential costs.
(g) Compensable value during the

restoration, rehabilitation. replacement,
and/or acquisition of equivalent
resources. (1) In determining the amount
of damages. the authorized official
should also compute the compensable
value for the period of time required to
achieve the restoration, rehabilitation.
replacement, and/or acquisition of
equivalent resources.
(2) To calculate the compensable

value during the period of time required
to achieve restoration, rehabilitation,
replacement. and/or acquisition of
equivalent resources, the authorized
official should follow the procedures
described below. The procedures need
not be followed in sequence.
(i) The ability of the resource to

recover over the recovery period should
be estimated. This estimate includes
estimates of natural recovery rates as
well as recovery rates that reflect
management actions or resource
acquisitions to achieve restoration.
rehabilitation, replacement, and/or
acquisition of equivalent resources.

(ii) A recovery rate should be selected
for this analysis that is based upon cost-
effective management actions or
resource acquisitions. including a "No
Action-Natural Recovery" alternative.
After the recovery rate is estimated. the
compensable value should be estimated.
(US) The rate at which the uses of the

injured resources and their services will
be restored through the restoration or
replacement of the services should be
estimated. This rate may be
discontinuous, that is, no uses are
restored until all. or some threshold
level, of the services are restored, or
continuous, that is. restoration or
replacement of uses will be a function of
the level and rate of restoration or I 11.91 Post-assessment phase—demsna.
replacement of the services. Where •'' • • di •

practicable. the supply of and demand (e) Statute of limitations. The date on
for the restored services should be • l'stich regulations are promulgated for
analyzed. rather than assuming that the the purposes of section 113(g) of
services will be utilized at their full (ZRMA is the date upon which the
capacity at each period of time in the 'Cart-ordered revisions for both type A
analysis. The compensable value should , and type B. whichever is later, become
be discounted using the rate described effective as a final rule.

in paragraph (e)(2) cf this section. This
estimate is the expected present value of
uses obtained through restoration.
rehabilitation. replacement. and/or
acquisition of eQ,)ivaient resources.
• • . w •
(h) Scope of the analysis. (1) The

authorized official must determine the
scope of the analysis in order to
estimate the compensable value.
(2) In assessments where the scope of

analysis is Federal. only the
compensable value to the Nation as a
whole should be counted.
(3) In assessments where the scope of

analysis is at the State level, only the
compensable value to the State should
be counted.
(4) In assessments where the scope of

analysis is at the tribal level, only the
compensable value to the tribe should
be counted.

Subpart F—Post-Assessment Phase

19. Section 11.90 is amended by
revising paragraph (c) to read as
follows:

11.90 Post-assessment phase—Report
of Assessment.
• • • • •
(c) Type B assessments. For a type B

assessment conducted in accordance
with the guidance in subpart E of this
part. the Report of Assessment shall
consist of all the documentation
supporting the determinations required
in the Injury Determination phase, the
Quantification phase, and the Damage
Determination phase. and specifically
including the test results of any and all
methodologies performed in these
phases, The preliminary estimate of
damages shall be included in the Report
of Assessment. The Restoration and
Compensation Determination Plan.
along with comments received during
the public review of that Plan and
responses to those comments, shall also
be included in the Report of
Assessment.
'220. Section 11.91 is amended to add a
piragraph (e) to read as follows:

21. Section 11.92 is amended to revise
paragraph (b) to read as follows:

§ 11.92 Post-assessment phase—
restoration account.

(a)• * •
(b) Adjustments. (1) In establishing the

account pursuant to paragraph (a) of this
section, the calculation of the expected
present value of the damage amount
should be adjusted as appropriate.
whenever monies are to be placed Ina
non-interest bearing account. This
adjustment should correct for the
anticipated effects of inflation over the
time estimated to complete expenditures
for the restoration, rehabilitation.
replacement, and/or acquisition of
equivalent resources.
(2) In order to make the adjustment in

paragraph (b)(1) of this section, the
authorized official acting as trustee
should adjust the damage amount by the
rate payable on notes or bonds issued
by the United States Treasury with a
maturity date that approximates the
length of time estimated to complete
expenditures for the restoration.
rehabilitation. replacement, and/or
acquisition of equivalent resources.
• • • . •

22. Section 11.93 is amended to revise
paragraph (a) to read as follows:

11.93 Peet-essossnient ahem—
Restoration Plan.

(a) Upon determination of the amount
of the award of a natural resource
damage claim as authorized by section
107(a)(4)(C) of CERa.A, or section 31.114
(4) and (5) of the CWA. the authorized
official shall prepare a Restoration Plan
as provided in section 111(i) of CERCLA.
The plan shall be based upon the
Restoration and Compensation
Determination Plan described in 1 LIM
of this part. The Plan shall describe how
the monies will be used to address
natural resources, specifically what
restoration, replacement. or acquisition
of the equivalent resources will oricnr.
The Plan shall also describe how emirs
will be used to address the services that
are lost to the public until restoration.
rehabilitation. replacement andire
acquisition of equivalent resources is
completed. The Restoration Plan shall
be prepared in accordanoewith the
guidance set forth in I 11.81 of this pert
• • • • •.

(PR Dec. 91-9000 Filed 4-26-91; ODia am]
muses cool 4310-na411 41' '
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STATE TRUSTEE DESIGNATIONS PURSUANT TO SECTION 107 OF CERCLA
December 1990

Alabama:

TRUSTEES:

Mr. James D. Martin, Commissioner
Department of Conservation and Natural Resources
64 N. Union Street
Montgomery, AL 36130

Mr. Leigh Pegues, Director
Department of Environmental Management
1751 Federal Drive
Montgomery, AL 36130

Dr. Ernest Mancini
State Geologist
Oil and Gas Board
Post Office Drawer 0
Tuscaloosa, AL 35486

Alaska:

TRUSTEE:

Don W. Collinsworth
Commissioner
Department of Fish and Game
Juneau, AK 99802
(907) 465-4100

Arizona:

TRUSTEE:

Mr. Randolph Wood, Director
Arizona Department of Environmental Quality (ADEQ)

Arkansas: No designation as yet.

California:

TRUSTEE:

Michael McCollum
Deputy Secretary
Resources Agency
1416 9th St., Room 1311
Sacramento, CA 95814
(916) 445-0178
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CONTACTS:

Stan Phillippe, Chief
Site Mitigation Unit
Toxic Substances Control Division
Department of Health Services
P.O. Box 942732
Sacramento, CA 94234-7320
(916) 324-3773

Alex R. Cunningham
Chief Deputy Director of Toxic Substances Control Division
(916) 323-2913

Colorado; 

TRUSTEES:

Dr. Thomas Vernon, Executive Director
Colorado Department of Health
4210 E. 11th Ave.
Denver, CO 80220

Mr. Hamlet J. Barry, Executive Director
Colorado Department of Natural Resources
1313 Sherman St.
Denver, CO 80203

Mr. Duane Woodard, Attorney General
Colorado Department of Law
1525 Sherman St., 3rd Floor
Denver, CO 80203

Connecticut: No designation as yet.

pelawarg:

TRUSTEE:

Edwin H. Clark, II, Secretary
Department of Natural Resources and Environmental Control
89 Kings Highway
P.O. Box 1401
Dover, DE 19903
(302) 736-4403
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Florida,:

TRUSTEES:

Mr. Dale Twachtmann, Secretary
Department of Environmental Regulation
(904) 488-4805

Mr. Tom Gardner, Executive Director
Department of Natural Resources

Georgia:

TRUSTEE:

Department of Natural Resources
Commissioner J. Leonard Ledbetter

Hawaii:

TRUSTEE:

John C. Lewin, M.D.
Director of Health, and Chairman
State Emergency Response Commission
(808) 548-4139

CONTACT:

Dr. Bruce Anderson
Deputy Director for Environmental Health
(808) 548-4139

Idaho: 

TRUSTEE:

Cecil Andrus, Governor
State of Idaho
650 W. State
Boise, Idaho 83724
(208) 334-3380

Illinois:

TRUSTEES:

Mark Frech, Director
Department of Conservation
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Don Etchison, Director
Department of Energy and Natural Resources

Director
Environmental Protection Agency

Don vonnahme, Director
Department of Transportation

Indiana:

TRUSTEES:

Tom Bruns, Deputy Director
Department of Natural Resources
608 State Office Building
Indianapolis, IN 46204

Glenn Pratt
Assistant Commissioner for Office of Environmental Responses
Department of Environmental Management
105 South Meridian Street
Indianapolis, IN 46225

TRUSTEE:

Department of Natural Resources

CONTACT:

Larry Wilson

yansas:

TRUSTEE:

Stanley C. Grant, Ph.D., Secretary
Department of Health and Environment
Forbes Field
Building 740
Topeka, KS 66620
(913) 296-1522

CONTACT:
James A. Power, Jr., P.E.
Director of Environment
(913) 296-1535
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Kentucky:

TRUSTEE:

Natural Resources and Environmental Protection Cabinet
Commissioner James T. Corum, D.M.D., M.P.H.
Department for Environmental Protection
Frankfort Office Park
18 Reilly Road
Frankfort, KY 40601
(502) 564-3035

Louisiana: 

TRUSTEE:

Dr. Paul H. Templet, Secretary
Louisiana Department of Environmental Quality
P.O. Box 44066
Bouton Rouge, LA 70804-4406

Maine: 

TRUSTEES:

William J. Vail, Commissioner
Department of Inland Fisheries & Wildlife
State House Station 41
Augusta, ME 04333
(207) 289-5202
(for non-marine fish and wildlife)

William J. Brennan, Commissioner
Department of Marine Resources
State House Station 21
Augusta, ME 04333
(207) 289-2291
(for marine fish and wildlife and other marine resources)

Edwin C. Meadows, Director, Bureau of Public Lands
Department of Conservation
State House Station 22
Augusta, ME 04333
(207) 289-3061
(for state lands, parks and reserves)

Dean C. Marriott, Commissioner
Department of Environemntal Protection
State House Station 17
Augusta, ME 04333
(207) 289-2811
(for all other natural resources)
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Maryland:

TRUSTEE:

Martin W. Walsh, Jr., Secretary
Department of the Environment
2500 Broening Highway
Baltimore, MD 21224
(301) 631-3084

Massachusetts: No designation as yet.

Michigan:

TRUSTEE:

Mr. David F. Hales, Director
Department of Natural Resources
Stevens T. Mason Bldg.
P.O. Box 30028
Lansing, MI 48909
(517) 373-2425
(to conduct assessments)

CO-TRUSTEE:

Mr. Frank Kelley
Attorney General
(to seek recovery)

CONTACT:

Thomas Martin
Deputy Director
Department of Natural Resources
(517) 373-2425

Minnesota:

TRUSTEES:

Commissioner's Office
Department of Natural Resources (DNR)
(for assessment of damages to natural resources under its
trusteeship)
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Commissioner's Office
Pollution Control Agency (MPCA)
(as lead agency for implementation of Superfund program in
Minnesota pursuant to NCP)

CONTACTS:

Charlotte Cohn, DNR Office of Planning, (612) 296-9229
Debra McGovern, MPCA, (612)296-7397

MissiSsimd:

TRUSTEE:

Mr. Jimmy Palmer, Executive Director
Department of Natural Resources
P.O. Box 20305
Jackson, MS 39209
(601) 961-5000

Missouri:

TRUSTEE:

G. Tracy Meehan, III
Director
Department of Natural Resources

Montana; 

TRUSTEES:

Donald E. Pizzini, Director
Department of Health

and Environmental Sciences
Cogswell Building
Helena, MT 59620
(406) 444-2544

K.L. Cool, Director
Department of Fish, Wildlife,

and Parks
1420 East 6th Ave.
Helena, MT 59620

Dennis Casey, Commissioner
Department of State Lands
1625 11th Ave.
Helena, MT 59620

NebraskaL No designation as yet.



Nevada: No designation as yet.

New Hampshire:

TRUSTEE:

Alden H. Howard, Commissioner
Department of Environmental Services

New Jersey: 

TRUSTEE:

Mr. Christopher J. Daggett, Commissioner
Department of Environmental Protection
CN 402
Trenton, NJ 08625
(609) 292-2885

CONTACT:
Mr. Anthony Farro, Director
Division of Hazardous Site Mitigation
Department of Environmental Protection
CN 413
Trenton, NJ 08625
(609) 984-2902

New Mexico:

TRUSTEE:

Ms. Carla L. Muth, Secretary
Health and Environment Department
P.O. Box 968
Santa Fe, NM 87504-0968
(505) 827-2613

New York:

TRUSTEE:

Thomas Jorling, Commissioner
Department of Environmental Conservation

North Carolina:

TRUSTEES:

William W. Cobey, Jr., Secretary
Department of Environment, Health, and Natural Resources
(919) 733-4984
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CONTACT:

William L. Meyer, Head
Solid Waste Management Section
(919) 733-2178

Nprth pakota:

TRUSTEE:

Dr. Robert Wentz
State Health Officer
Department of Health and Consolidated Laboratories
State Capitol
Bismarck, ND 58505

Ohio:

TRUSTEE:

Director, Environmental Protection

Oklahoma: 

TRUSTEE:

Glenn Sullivan
Cabinet Secretary for Natural Resources
500 Will Rogers Building
Oklahoma City, OK 73105
(405) 521-2413

Oreaon:

TRUSTEE:

Mr. Fred Hansen, Director
Department of Environmental Quality (DEQ)
811 S.W. Sixth Avenue
Portland, OR 97204
(503) 229-5301

Pennsylvania:

TRUSTEE:

Arthur A. Davis, Secretary
Department of Environmental Resources
Post Office Box 2063
Harrisburg, PA 17120
(717) 787-2814
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Rhode Island: No indication of official designation.

CONTACT:

Thomas D. Getz, Chief
Division of Air and Hazardous Materials
Department of Environmental Management (DEM)
75 Davis Street
Providence, RI 02908
(401) 277-2797

South Carolina:

TRUSTEES:

Mr. Ron Kinney, Director
Waste Assessment and Emergency Response
Department of Health and Environmental Control
2600 Bull Street
Columbia, SC 29201
ph: (803) 734-5235

Ms. Lynn Martin, Director
Division of Site Engineering and Screening,

Bureau of Solid and Hazardous Waste
Department of Health and Environmental Control
2600 Bull Street
Columbia, South Carolina 29201
ph: (803) 734-5177

Mr. Stan McKinney, Director
Division of Public Safety Programs
Office of the Governor
1205 Pendleton Street
Columbia, SC 29201
ph: (803) 734-0425

Mr. id Duncan
Envirennental Coordinator
Wildlife and Marine Resources Department
Post Office Box 167
Columbia, SC 29202
ph: (803) 734-3992 (Columbia Office)
ph: (803) 792-6350 (Charleston Office)



South Dakota:

TRUSTEE:

Robert E. Roberts, Secretary
Department of Water and Natural Resources

Tennessee:

TRUSTEES:

A.C. Clark, Commissioner
Department of Agriculture
P.O. Box 40627
Ellington Agricultural Center
Nashville, TN 37204
(615) 360-0103

Elbert T. Gill, Jr., Commissioner
Department of Conservation
701 Broadway
Nashville, TN 37219
(615) 742-6747

David L. Manning, Commissioner
Department of Finance and Administration
First Floor, State Capitol
Nashville, TN 37219
(615) 741-2401

James E. Word, Commissioner
Department of Health and Environment
344 Cordell Hull Building
Nashville, TN 37219
(615) 741-3111

Mr. Gary T. Myers, Executive Director
Wildlife Resources Agency
P.O. Box 40747
Nashville, TN 37204
(615) 360-0552

=ILA

TRUSTEE:

Texas Water Commission (TWC)
Contact: Mr. David Barker
P.O. Box 13087
Capitol Station
Austin, TX 78711-3087
(512) 463-7727



Utah: 

TRUSTEE:

Kenneth L. Alkema
Director, Division of Environmental Health
Utah Department of Health
288 North 1460 West
P.O. Box 16690
Salt Lake, UT 84116-0690
(801) 538-6121

Vermont:

TRUSTEE:

Jonathan Lash, Secretary
Agency of Natural Resources
103 So. Main St.
Center Building
Waterbury, VT 05676

CONTACT:

Mr. John Halter, Director
Hazardous Materials Management Division
Department of Environmental Conservation
Agency of Natural Resources
(802) 244-8702

Virginia:

TRUSTEE:

Elizabeth H. Haskell
Secretary of Natural Resources
P.O. Box 1475
Richmond, VA 23212
(804) 786-0044

Washington:

TRUSTEE:

Ms. Christine Gregoire
Department of Ecology
State of Washington
PV - 11
Olympia, WA 98504
(206) 459-6168
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West Virginia:

TRUSTEE:

J. Edward Hamrick, III, Director
State of West Virginia
Division of Natural Resources
Capitol Complex, Building 3, Room 669
Charleston, WV 25305
(304) 348-2754

Wisconsin:

TRUSTEE:

Carroll D. Besadny, Secretary
Department of Natural Resources
101 S. Webster St.
GEF 2
Madison, WI 53703

Wvomina:

TRUSTEE:

Randolph Wood, Director
Department of Environmental Quality
Herschler Building
Cheyenne, WY 82002
(307) 777-4938

Bill Morris, Director
Game and Fish Department
5400 Bishop Blvd.
Cheyenne, WY 82002
(307) 777-7735

District at Columbia: No designation as yet.

American ;Samoa: No designation as yet.

GUAM:

TRUSTEE:

Coastal Zone Management Program,
Bureau of Planning
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CONTACTS:

Environmental Protection Agency
Department of Parks and Recreation
Port Authority of Guam
Department of Agriculture
University of Guam

Northern Marianas Islands: No designation as yet.

Puerto Rico:

TRUSTEE:

Jose LaBorde, Secretary
Puerto Rico Department of Natural Resources
P.O. Box 5887
Puerta De Tierra, PR 00906
(809) 724-8774
(809) 723-3090

Virain Islands:

TRUSTEE:

Alan D. Smith, Commissioner
Department of Planning and Natural Resources
Nisky Center, Suite 231
No. 45A Estate Nisky
Charlotte Amalie, St. Thomas, VI 00802
(809) 774-3320

CONTACT:

Leonard Reed, Acting Director
Department of Environmental Protection
(809) 774-3320
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Department of Energy

Mr. John Johnson, Director
State of  
Department of Ecology
Mail Stop E-I
State Capitol,  

Dear Mr. Johnson:

NOTIFICATION OF NATURAL RESOURCE TRUSTEES

The   Federal Facilities Agreement and Consent Order (Agreement) names the
U.S. Department of Energy (DOE) as a relevant Federal natural resource trustee , along with the
U.S. Department of the Interior (DOI) and the National Oceanic and Atmospheric
Administration (NOAA). It also states that §107 of the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA) provides for the designation of Federal and State
trustees, who shall be responsible for, among other things, the assessment of damages for injury
to, destruction of, and loss of natural resources [Section —, Cleanup Process, paragraph
Natural Resource Trusteeship (p. of the Agreement Action Planj.

The remedial investigations which have been initiated may identify injury to natural resources
resulting from activities of DOE and its predecessor agencies. This letter is formal notification
that the State of may have trusteeship for certain of these potentially injured
resources, and under CERCLA, may be entitled to act in this trustee capacity. The coordination
of plans, studies, and assessments of hazardous sites as required by the Agreement is currently
being conducted by DOE, the U.S. Environmental Protection Agency [include other relevant
parties) and the federal trustees. [Preliminary Natural Resource Surveys (PNRS) have been
completed by NOAA and DO! (enclosed for your information). These PNRS have been placed in
the Administrative Ream' J. As a natural resource trustee for the State of , DOE
requests that you indicate how you wish to participate in future natural resource trustee activities.

Should you have comments or questions, please call me on
my staff, on  

Enclosure

Sincerely,

or Mr. of
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March 1989
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON. D.C. 20460

MAR 2 1 1989

OFFICE OF
SOLID WASTE AND EMERGENCY RESPON

MEMORANDUM

SUBJECT: Interim Final Superfund Environme Evaluation Manual

FROM: Henry L. Longest II, Director
Office of Emergency and Remedial

Bruce M. Diamond, Direct
office of Waste Programs

TO: Addressees

rcement

once

In our memorandum of December 29, 1988, in which we asked you

to begin regularly conducting environmental evaluations at
Superfund sites, the Superfund Environmental Evaluation Manual was
noted as being in draft. The work group has now completed its
review, and all regions have had input to this revision. This
revision, the Interim Final version, is attached for your use.
Additional printed copies will be available by the end of April.

When the proposed National Contingency Plan becomes final,
this and other program guidance documents will be finalized as
well. However, prior to that time, we may also issue directives or
supplementary guidance to clarify or address issues that arise upon
further review of the manual or from actual experience with it.
Therefore, as this guidance is used in your region, we hope you

will note any problems encountered or any ideas to improve it, so
we can incorporate your feedback into the final version.

Attachment

Addressees:

Director,
Director,
Director,
Director,
Director,

Office of Emergency & Remedial Response, Region II
Hazardous Waste Management Division, Regions III and VI
Waste Management Division, Regions I, IV, V, VII and VIII
Toxics and Waste Management Division, Region IX
Hazardous Waste Division, Region X

cc: Tim Fields, ERD
Russ Wyer, HSCD
Larry Reed, HSED
Lloyd Guerci, CED
Directors, Environmental Services Divisions, Regions I - X



UNITED STATES ENVIRONMENTAL. PROTECTION AGENCY
WASHINGTON, D.C. 20460

OEC 2 C Tr

MEMORANDUM 

SUBJECT: Environmental Evaluation at Super

FROM: Henry L. Longest II, Director
Office of Emergency and Remedia

Bruce M. Diamond, Director
Office of Waste Programs E

TO:

Purpose 

To assure effective environmental evaluation in all Superfund

remedial actions and removals.

n .rcement

OFFICE OF
SOLID WASTE ArstO EMERGENCY RESPO'

Sites

nse

Division Directors, Regions I - X

Background 

We are concerned that thorough and consistent environmental

evaluations are not always being performed at Superfund sites in
both the removal and remedial programs. It is important that this
be corrected because the law calls for protection of human health
And the environment. We understand that such evaluations are being

carried out regularly at every site in Regions 2, 3, 4, and 10 with

the support of biological technical assistance groups. We are

aware that some other Regions are also taking steps to see that

this activity is carried out.

OSWER is preparing guidance which provides a basic management

concept and framework for such evaluations. Although not yet

final, we believe the guidance can be used now to begin the

management actions needed to insure that environmental evaluation

is factored into the Superfund process no later than the RI/FS work

plan development stage. All Regions are represented on the

Superfund Environmental Evaluation Manual Work Group and have at

least one copy of the draft guidance for review. Attached is a
list of Regional people who have served on the work group and who

have received a copy of the draft manual for review. Revisions are

being made now, based on comments received, and the guidance should

be final early this spring.



Implementation 

We are asking that you take appropriate steps to ensure that
all sites going into the RI/FS stage have an environmental
evaluation incorporated during the development of the work plan.
In addition, all sites currently in the RI/FS stage should include
an environmental evaluation where feasible. And we want the
Proposed Plan for site remediation, which is available to the
public, to discuss the environmental evaluation.

If you have questions about the requirement, or need help,
call David Bennett at 475-9491.

Attachment

cc: Lloyd Guerci, CED
Tim Fields, ERD
Russ Wyer, HSCD
Steve Lingle, USED
Directors, Envir. Services Division
Regions I-X



EPA/540/1-89/001
March 1989

Risk Assessment

Guidance for Superfund

Volume 11

Environmental Evaluation Manual

Interim Final

Office of Emergency and Remedial Response
U.S. Environmental Protection Agency

Washington, DC 20460



Disclaimer

The policies and procedures set forth here are intended as guidance to Agency and other government

employees. They do not constitute rulemaking by the Agency, and may not be relied on to create a

substantive or procedural right enforceable by any other person. The Government may take action

that is at variance with the policies and procedures in this manual.

ii



Preface

This document is part of a two-manual set entitled
Risk Assessment Guidance for Superfund. One
manual, the Environmental Evaluation Manual,
provides guidance for ecological assessment at
Superfund sites; the other, the Human Health
Evaluation Manual, provides guidance for health risk
assessment at these sites. Guidance in both areas is
needed so that EPA can meet the requirements of
sections 121(b)(I) and (d) of the Comprehensive
Environmental Response, Compensation, and
Liability Act (CERCLA), namely, that selected
remedial actions be protective of human health and
the environment. This risk assessment guidance also
can assist EPA in complying with other CERCLA
directives. For example, Section 121(c) requires
future reviews to ensure that human health and the
environment continue to be protected at sites where
contaminants remain after remedial actions were
completed.

The Risk Assessment Guidance for Super fund
manuals were developed to be used during the
Removal and Remedial Investigation/Feasibility
Study (RUFS) processes at Superfund sites. The
analytical framework and specific methods described
in the manuals, however, may also be applicable to
evaluations of hazardous wastes and hazardous
materials for other purposes. For the RUFS process,
these manuals are companion documents to EPA's
Guidance for Conducting Remedial Investigations
and Feasibility Studies Under CERCLA (October
1988), and users should be familiar with that
guidance. The two Superfund risk assessment
manuals were developed with extensive input from
EPA workgroups composed of both Regional and
Headquarters staff. These manuals are interim final
guidance; final guidance will be issued after the
revisions to the National Oil 'and Hazardous
Substances Pollution Contingency Plan (NCP),
proposed in December 1988, become final.

Although environmental evaluation and human
health evaluation are different processes, they share
certain information needs and generally will use
some of the same chemical and other data for a site.
Planning for both evaluations should begin during
the seeping stage of the RUFS, and site sampling and

other data collection activities to support the two
evaluations should be coordinated. An example of
this type of coordination is the sampling and analysis
of fish or other aquatic organisms; if such sampling is
done properly, data can be used in assessing human
health risks from ingestion of fish and shellfish and
in assessing impacts to, and potential effects on, the
aquatic ecosystem.

The two manuals in this set have somewhat different
target audiences. The Environmental Evaluation
Manual primarily addresses Remedial Project
Managers (RPMs) and On-Scene Coordinators
(OSCs), who are responsible for ensuring a thorough
evaluation of potential environmental effects at sites.
The Environmental Evaluation Manual is not a
detailed "how-to" type of guidance, and it does not
provide "cookbook" approaches for evaluation.
Instead, it identifies the kinds of help that RPMs or
OSCs are likely to need and where to find that help.
Then it describes an overall framework for
considering environmental effects. A detailed
discussion of environmental evaluation methods may
be found in Ecological Assessments of Hazardous
Waste Sites: A Field and Laboratory Reference
Document (EPA/600/3-89/013), published by EPA's
Office of Research and Development. The Human
Health Evaluation Manual, available in 1989,
provides a basic framework for health risk
assessment at Superfund sites. The health evaluation
manual is addressed primarily to the individuals
actually conducting health risk assessments for sites
and who are frequently contractors to EPA, States, or
potentially responsible parties. It is also targeted to
EPA staff, including those responsible for ensuring a
thorough evaluation of human health risks (i.e.,
RPMs). The Human Health Evaluation Manual
replaces a previous EPA guidance document, The
Superfund Public Health Evaluation Manual, or
SPHEM (October 1986), which should be used until
the Interim Final Human Health Evaluation Manual
is available. The new manual incorporates lessons
learned from application of the earlier manual and
addresses a number of issues raised since publication
of the SPHEM.
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Chapter 1

Introduction

This manual is intended to help Remedial Project
Managers fRPMs) and On Scene Coordinators (OSCs)
manage environmental evaluation of Superfund
sites. Environmental evaluation is an important part
of the Remedial and Removal processes. Since RPMs
and OSCs have primary responsibility for managing
these processes, it is important for them to under-
stand basic ecological concepts and how they relate to
hazardous waste remediation.

Environmental evaluation at Superfund sites should
provide decision makers with information on threats
to the natural environment associated with
contaminants or with actions designed to remediate
the site. Decisions such as those made on Superfund
sites are necessarily made with varying degrees of
uncertainty. The environmental evaluation is
intended to reduce the inevitable uncertainty
associated with understanding the environmental ef-
fects of a site and its remediation, and to give specific
boundaries to that uncertainty. However, it is
important to recognize that environmental
evaluations are not research projects: they are
not intended to provide absolute proof of dam-
age, nor are they designed to answer long-term
research needs. Not all sites will require
environmental evaluations. Indeed, many are in in-
dustrial areas with little if any wildlife. For those
sites that do need to be evaluated, the RPM or OSC is
responsible for determining the level of effort
appropriate to the decisions required for each site.

The purpose of this document is to provide a scientific
framework for designing studies, at the appropriate
level of effort, that will evaluate pertinent ecological
aspects of a site for the Remedial and Removal
processes. These ecological aspects include:

Living resources at or near the site requiring
protection,

- Effects of the site's contaminants on those
resources, and

- Effects of remedial actions.

This manual does not offer detailed descriptions of
specific field or laboratory methods; these are
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discussed in a companion publication prepared by
EPA's Office of Research and Development,
Ecological Assessments of Hazardous Waste Sites: A
Field and Laboratory Reference Document. The
Superfund Exposure Assessment Manual describes
methods for estimating and modeling the fate and
transport of contaminants in the environment. Other
information that should be used to supplement this
manual may be found in these and the other publica-
tions listed in Table 1.1.

The manual is based on the assumption that RPMs
and OSCs will obtain assistance from technic .i
specialists as early as possible in the assessment
process, and is designed to facilitate communication
between the RPM or OSC and these specialists.
Support for designing and evaluating ecological
assessments is available from technical assistance
groups in those EPA Regions that have formed tnem.
In other Regions, ecologists may be found on the
staffs of other EPA offices Ind contractors, or on the
staffs of other Federal agencies. The role of these
specialists is discussed in greater detail in Chapter 4.

1.1 What is Ecological Assessment?

Although "environmental evaluation" has been a
commonly used term for this process, ecological
assessment is a more precise description of the
activity, and will be used throughout this manual.

Ecological assessment, as discussed in this manual, is
a qualitative and/or quantitative appraisal of the
actual or potential effects of a hazardous waste
site on plants and animals other than people and
domesticated species. It is important to emphasize,
however, that the health of people and domesticated
species is inextricably linked to the quality of the
environment shared with other species. Information
from ecological studies may point to new or
unexpected exposure pathways for human popula-
tions, and health assessments may help to identify
environmental threats.



Table 1.1 Additional EPA Documents to be Consulted

Title Source Reference No.

Superfund Exposure Assessment Manual (1988)

Ecological Assessments of Hazardous Waste Sites: A Field
and Laboratory Reference Document (1989)

Ecological Information Resources Directory (1989)

User's Guide to the Contract Laboratory Program (1989)

Estimating Toxicity of Industrial Chemicals to Aquatic
Organisms Using Structure Activity Relationships (1988)

CERCLA Compliance with Other Laws Manual 1/988!

Guidance for Conducting Remedial Investigations and
Feasibility Studies under CERCLA (Interim Final, 1988)

Office of Solid Waste and Emergency Response

Office of Research and Development -
Corvallis Environmental Research Laboratory

()flier!! of Information Resource Management

Office of Emergency and Remedial Response

Office of Toxic Substances

Office of Solid Waste and Emergency Response

Office of Solid Waste and Emergency Response

EPA/540/1-88/001

EPA/600/3-89/013

in Preparation

OSWER Dir. 9240.0-1

EPA/560/6 -88/001

EPA/540/6-891006

EPA/540/6-891004

1.2 Ecological Assessment in the
Superfund Process

The Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA), as
amended by the Superfund Amendments and
Reauthorization Act of 1986 (SARA), calls upon EPA
to protect human health and the environment with
respect to releases or potential releases of con-
taminants from abandoned hazardous waste sites.
The proposed revision of the National Contingency
Plan (NCP) calls for identification and mitigation of
the environmental impacts of these sites and the
selection of remedial actions that are "protective of
environmental organisms and ecosystems." In addi-
tion, numerous Federal and State laws and
regulations concerning environmental protection are
potentially "applicable or relevant and appropriate
requirements" (ARARs). Compliance with these laws
and regulations may require evaluation of a site's
ecological effects and the measures needed to miti-
gate those effects. The specific legislative and other
mandates for ecological assessment are discussed in
Chapter 2 of this manual.

Ecological assessment may take place before, during
and after removal and remedial actions. Removal
actions, directed by the OSC, are generally taken in
response to an immediate hazard. When an
emergency response is under consideration, the
ecological assessment associated with removal
actions must be performed quickly. Existing
information, augmented by any field data that can be
collected in a short period of time, will be used to:

- Decide if removal is necessary based on ecological
considerations,

- Predict the ecological effects of removal actions,
and

Provide preliminary information to support a
Remedial Investigation done is needed.
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Ecological data should also be gathered before and
during remedial action, under the direction of the
RPM. These data will be used to:

- Determine the appropriate level of detail for the
ecological assessment,

Decide if remedial action is necessary based on
ecological considerations,

- Evaluate the potential ecological effects of the
remedial action itself,

- Provide information necessary for mitigation of
the threat, and

- Design monitoring strategies for assessing the
progress and effectiveness of remediation.

A detailed assessment may be required to determine
whether or not the potential ecological effects of the
contaminants at a site warrant remedial action.
Although human health is frequently the major
concern, the ecological assessment may serve to ex-
pand the scope of the investigation, enlarging the
area under consideration, or redefining remediation
criteria, or both. Therefore, when appropriate, the
Scope of Work for the Remedial Inves-
tigation/Feasibility Study (RUFS) should be written
to incorporate ecological investigations as early as
possible in the process.

The RPM also evaluates the alternatives outlined in
the RI/FS to determine whether the proposed
remedial action itself will have any deleterious
environmental effects. For example, if dredging is
included as part of a remedial alternative, the effects
of the dredging on aquatic organisms living on or in
the sediments will very likely need to be considered.
If a remediation plan proposes channeling a stream
into a new drainage area, the downstream effects on
wetlands may require investigation.



Finally, ecological assessment may suggest
strategies for monitoring the progress and
effectiveness of remediation at or near a site. For
example, toxicity tests of soils, sediments, and water
have been used to supplement chemical residue data
in establishing cleanup criteria. On-site toxicity tests
may be more sensitive to low levels of contaminants
than other monitoring methods, and may indicate
toxicity of mixtures of contaminants more readily
than single-chemical criteria.

Environmental evaluation and human health
evaluation are parallel activities in the evaluation of
hazardous waste sites. As Figure 1.1 illustrates,
much of the data and analyses relating to the nature,
fate, and transport of a site's contaminants will be
used for both evaluations. At each point of these
common stages, however, analysts should be
sensitive to the possibility that certain contaminants
and exposure pathways may be more important for
the environmental evaluation than for the health
evaluation, or vice versa. It is also important to-
recognize that each of the two evaluations can
sometimes make use of the other's information. For
example, the potential of a contaminant to
bioaccumulate may be estimated for a health
evaluation but be useful for the environmental
evaluation. Similarly, measurement of contaminant
levels in sport and commercial species for an environ-
mental evaluation may yield useful information for
the health evaluation.

1.3 Who Should Read this Manual?

This manual is designed for use by Remedial Project
Managers and On Scene Coordinators. The following
may also find the manual useful for understanding
the ecological assessment process as it relates to
Superfund sites:

- EPA Regional Office managers of RPMs or
OSCs,

— State hazardous waste officials who wish to
undertake ecological assessments of their
own,

EPA contractors and others who may perform
ecological assessments,

- Ecologists who have no past experience with
Superfund ecological assessments, and

- Potentially responsible parties (if they
performing the work at the site).

are

1.4 Organization of the Manual

This manual is intended to address the following
questions:
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- How does ecological assessment help EPA
meet its statutory responsibilities?

- What is the underlying scientific basis for
ecological assessment?

— How should the RPM or OSC use technical
specialists in managing ecological
assessments?

What kinds of data are necessary for
ecological assessments?

The chapters following this introduction are

- Chapter 2: Statutory and Regulatory Basis
of Ecological Assessment,

- Chapter 3: Basic Concepts for Ecological
Assessment,

Chapter 4: The Role of Technical Specialists
in Ecological Assessment,

Chapter 5: Planning an Ecological Assess-
ment, and

— Chapter 6: Organization and Presentation of
an Ecological Assessment

As Figure 1.2 illustrates, Chapters 2 through 4
provide introductions to different aspects of the
ecological assessment process. Chapters 5 and 6 then
provide more specific guidance on the information
needed in an ecological assessment.

Chapter 2 describes the authority provided by
CERCLA (as amended by SARA), requirements
contained in the National Contingency Plan, and
references to ecological assessment in the RI/FS and
Removal Guidances. The chapter also discusses
Federal standards, requirements, criteria, or
limitations that are potential ARARs.

Chapter 3 describes the basic scientific concepts
underlying ecological assessment. it is intended to
assist the RPM or OSC in working with the ecologists
who will provide technical advice or perform the
studies, by describing the conceptual framework
within which these specialists make their judgments.
This chapter defines numerous terms that are used
later in the manual. Readers who are familiar with
the concepts and terminology of ecology and
environmental chemistry may choose to skim this
chapter or skip it entirely.

Chapter 4 details the role of technical specialists in
ecological assessment. Their primary function is to
assist the RPM and the OSC in directing the
collection and evaluation of information on ecological
effects. They may serve as advisers or may actually
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Figure 1.1 Relationship between health and environmental evaluations.

perform the ecological assessment under the direc-
tion of the RPM or the OSC.

Chapter 5 discusses the process of developing an
appropriate study design for assessment of a site,
including evaluation of contaminants of concern, site
characteristics, and ecological assessment endpoints.
In addition to specifying study objectives, this phase
must also address quality assurance and quality con-
trol (QA/QC) issues associated with the assessment.

Chapter 6 describes a basic outline for an as-
sessment. Although each site's assessment will differ
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according to the details of the contaminants,
exposure routes, potentially affected habitats, and
species, this chapter provides a checklist of items for
the RPM or OSC to expect when overseeing the
preparation of an assessment. For any individual
site, expansion of the topics here may be needed, with
appropriate explanations.

This manual is an introduction to a complex subject.
Assessment of an actual site requires a detailed
knowledge of the habitats and species that are
potentially exposed, the activity and movement of
contaminants in the environment, and the sampling



and analytical methods needed to make scientifically
defensible judgments. Use of this manual will
provide a basis for the successful management of
such assessments.

Chapter 2:
Statutory and
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Basic Principles

Chapter 4:
Role of Technical

Specialists

Chapter 5:
Planning an
Ecological
Assessment

Figura 1.2 Logical organization of this manual.

Chapter 6:
Organization

and Presentation
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Chapter 2

Statutory and Regulatory Basis of Ecological Assessment

Ecological assessment of hazardous waste sites is an
essential element in determining overall risk and
protecting public health, welfare, and the
environment. The Agency considers ecological factors
in assessing hazards and in reviewing alternative
remedial actions because:

Through the authority found in CERCLA (as
amended by SARA) and other statutes, the
Agency seeks to protect wildlife, fisheries,
endangered and threatened species, and valued
habitats.

- From a scientific viewpoint, the Agency needs to
examine ecological effects and routes of exposure
so that (a) important impacts and transport
pathways are not overlooked, and (b) reasonable
estimates are made of health and environmental
effects.

This chapter describes the statutory and regulatory
framework underlying ecological assessment.
Certain provisions of CERCLA and SARA are
especially important in this regard:

- The statutes require that remedial actions
selected for a site be sufficient to protect human
health and the enutronment.

Compliance with applicable or relevant and
appropriate requirements (ARARs) entails
consideration of numerous Federal and State
laws and regulations concerning natural resource
preservation and protection when evaluating
possible response actions.

- SARA calls upon EPA to notify Federal natural
resource trustees of negotiations with potentially
responsible parties and to encourage trustees'
participation in the negotiations if a release or
threatened release may result in damages to
protected natural resources.

The chapter begins with a discussion of the authority
provided in the amended CERCLA for conducting
ecological assessments. Section 2.2 describes the
implementation of CERCLA as outlined in the
proposed revisions to the National Contingency Plan.
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Guidance documents for removal actions and the
RI/FS process are discussed in Sections 2.3 and 2.4,
respectively. A wide array of potential ARARs is the
subject of Section 2.5. It is important to note,
however, that this section is not intended to be an
exhaustive survey of potential ARARs; the RPM or
OSC will need to ascertain the specific Federal and
State requirements that apply to each site, depending
on the contaminants of concern and the
characteristics of the site.

2.1 CERCLA/SARA Authorities

The Comprehensive Environmental Response,
Compensation and Liability Act, as amended by the
Superfund Amendments and Reauthorization Act of
1986, requires EPA to ensure the protection of the
environment in (1) selection of remedial alternatives
and(2) assessment of the degree of cleanup
necessary. Several sections of CERCLA make
reference to protection of health and the environment
as parts of a whole. Section 105(a)(2) calls for
methods to evaluate and remedy "any releases or
threats of releases . . which pose substantial danger
to the public health or the environment." Section
121(b)(1) requires selection of remedial actions that
are "protective of human health and the
environment." Section 121(c) calls for "assurance
that human health and the environment continue to
be protected." And Section 121(d) directs EPA to
attain a degree of cleanup "which assures protection
of human health and the environment."

CERCLA Section 104(b)(2) calls upon EPA to notify
the appropriate Federal and State natural resource
trustees promptly about potential dangers to
protected resources. The Federal natural resource
trustees include:

- The U.S. Fish and Wildlife Service (USFWS), the
National Park Service (NPS), and the Bureau of
Land Management (BLM) of the Department of
the Interior;

- The National Oceanic and Atmospheric
Administration (NOAA) of the U.S. Department
of Commerce; and



The U.S. Department of Agriculture Forest
Service.

State agencies and Indian tribes are also designated
trustees for natural resources under their
jurisdiction. Section 122(j) of the amended CERCLA
requires the Agency to notify the Federal natural
resource trustees of any negotiations regarding the
release of hazardous substances that may have
resulted in natural resource damage. Section
122(j)(1) also calls upon EPA to encourage Federal
natural resource trustees to participate in
negotiations with potentially responsible parties
(PRPs). If EPA seeks to settle with a PRP by signing
a covenant not to sue, the Federal natural resource
trustee must agree to this covenant in writing.
Section 122(j) (2) states that:

The Federal natural resource trustee may agree
to such a covenant if the potentially responsible
party agrees to undertake appropriate actions
necessary to protect and restore the natural
resources damaged by such release or threatened
release of hazardous substances.

The ecological assessment directed by the OSC or
RPM should not be confused with the Preliminary
Natural Resource Survey (PNRS) or the Natural
Resource Damage Assessment (NRDA), which
are performed by natural resource trustees. PNRSs
are simple screening studies, based on readily
available information, that may be conducted by
trustees to determine whether or not (a) trustee
resources may have been affected, and (b) further
attention to trustee resources is warranted at a
particular site. The NRDA may be conducted by one
or more trustees if a response action wilt not
sufficiently restore or protect natural resources
damaged by a release. The purpose of the NRDA is to
determine the appropriate level of compensation from
a responsible party. Data collected in an ecological
assessment may prove helpful to the trustees in
carrying out their responsibilities. It is important to
encourage the natural resource trustee to participate
in the Superfund process at the earliest possible
stage. In this way, the trustee can be assured that
any potential environmental concerns are addressed,
and conclusion of actions may be expedited.

2.2 The National Contingency Plan

As required by SARA Section 105, EPA has revised
the National Contingency Plan (NCP)1, which
provides for effective response to discharges of oiI and

USEPA. National Oil and Hazardous Substances Pollution
Contingency Plan 40 CFR Part 300. EPA Proposed Revisions to
Pie NCP at 53 Fed. Reg. 51395 (Proposed Rule, December 21,
1988). AN references to the "proposed NCP" in this manual are to
this proposed rub. Quotations from the NCP used in this section
are from the Preamble.
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releases of hazardous substances. Section 300.120 of
the proposed NCP charges the site-specific OSC or
RPM with (1) identifying potential impacts on public
health; welfare, and the environment, and (2) setting
priorities for this protection.

Like CERCLA, the proposed NCP refers throughout
to health and environment as aspects of the
evaluation and remediation processes. For example,
in discussing the baseline risk assessment in a
Remedial Investigation, the purpose is defined as
determining "whether the site poses a current or
potential risk to human health and the environment
in the absence of any remedial action." The exposure
assessment in the RI "is conducted to identify the
magnitude of actual or potential human or
environmental exposures . . ." The toxicity
assessment "considers ... the types of adverse health
or environmental effects associated with chemical
exposures." In addition, the proposed NCP states that
"Superfund remedies will . . . be protective of
environmental organisms and ecosystems."

Sections 300.175 and 300.180 of the proposed NCP
direct the RPM or OSC to coordinate with other
Federal and State agencies. USFWS and NOAA are
specifically cited with respect to endangered or
threatened species. Under Section 300.430, the RPM
or OSC is to notify affected land management
agencies and natural resource trustees regarding any
release or discharge that affects natural resources
under their jurisdiction. According to the proposed
NCP, "when trustees are notified of or discover
possible damage to natural resources, they may
conduct a preliminary survey of the area to
determine if natural resources under their trust are
affected." The document adds an important proviso:

Although a trustee may be responsible for certain
natural resources affected or potentially affected
by a release, it is important that only one person
(i.e., the lead agency OSC or RPM) manage
activities at the site of a release or potential
release. The OSC or RPM shall coordinate
responsibilities for CERCLA section 104
assessments, investigations, and planning,
including Federal trustees' participation in
negotiations with PRPs as provided in CERCLA
section 122(j)(1). Close communication and
coordination between OSCs/RPMs and trustees is
essential.

If, after the remedial action is completed, any
hazardous substances remain on a site "above levels
that allow for unlimited use and unrestricted
exposure for human and environmental receptors,"
the proposed NCP would require the lead Agency to
review the remedial action every five years to ensure
that the environment continues to be protected.



2.3 Removal Action Guidance

The Guidance covering removal actions calls upon
the OSC to consider threats to the environment in
addition to public health when preparing the Action
Memorandum required for all removals.2 For
example, in discussing the role of the National
Response Team (NRT), the Guidance states that the
NRT "should be activated as an emergency response
team if (al release . . . [ilnvolves significant
population threat or natiolial policy issues . . . or
substantial threats to natural resources."3 In the
section on determining the need for and urgency of a
removal, the manual specifies:

At any release, regardless of whether the site is
on the NPL, where the OSC determines that
there is a threat to public health, welfare or the
environment, . . . the OSC may take any
appropriate action to abate, minimize, stabilize,
mitigate or eliminate the actual or potential
release and the resulting threat.4

For those incidents not categorized as "classic
emergencies," the Guidance indicates that "the OSC
should conduct more extensive data collection and
analysis to document more completely the actual or
potential health and environmental threat." As an
example, the manual calls on the OSC to "make a
concerted effort to use existing environmental and
health standards as triggers for initiating response
and as guidelines in determining response actions,"5

In describing the contents of the preliminary
assessment, the Guidance points out that "the OSC
must incorporate any special procedures or technical
criteria EPA has established for a variety of special,
complex cases," which include floodplains and
wetlands.6 Among the determinations that need to be
made at the conclusion of the preliminary
assessment, the Guidance includes the following:

If the OSC determines that natural resources
have been or are likely to be damaged, the OSC
should ensure that the trustees of the affected
natural resources are notified in order that they
may initiate appropriate actions? ....

•
The Guidance devotes a section to removal actions in
floodplains and wetlands, pointing out that such
actions "should be consistent to the extent practicable
with Federal policy and procedures for the protection

2Superfund Removal Process (OSWER Directive 9360.0-03B).
EPA Office of Emergency and Remedial Response, February 1988.

3 Ibid., p. 111.10.
4 Ibid.. p. III-14.

5 Ibid., p. III-15.

5 Ibid., p. 111.11.

7 Ibid., p. III.12,
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of floodplains and wetlands." Descriptions and
references for the specific regulations are given in
Section 2.5, below. Under the policy established by
the Office of Emergency and Remedial Response,
specific actions are required of the OSC:

— "[As! part of the preliminary assessment, .
determine whether the release is in, near or
affecting a floodplain or wetland."

- If "the release is in proximity to or has the
potential to affect a floodplain or wetland,"
evaluate

"Possible impact of proposed response
actions on the floodplain/wetland,"

- "Alternate response actions .," and

"Measures to minimize potential adverse
impacts."

- "IDlocument the results of this evaluation in the
Action Memorandum."

- "[Einsure that the implementation of approved
response actions minimizes adverse impacts on
the floodplain/wetland."8

The Guidance also makes specific reference to envi-
ronmental threats in the Appendices describing the
Action Memorandum. For example, demonstration of
actual or potential "catastrophic environmental
damage" may be cited as the reason for activating an
OSC's $50,000 authority in a time-critical removal.
In describing the characteristics of an incident, the
OSC is asked to demonstrate "that the incident
already has posed or imminently will pose an
imminent and significant danger to the public or to
the environment." One way of demonstrating this is
to Show "proximity to . . . significant natural
resources." The Guidance goes on to ask several key
questions whose answers will help determine if the
incident is time-critical:

Are there confirmed reports of injuries to natural
resources or injuries to or deaths of flora and
fauna? Are more anticipated? How sensitive/
critical are these resources (e.g., protected
wildlife refuge)? Is there catastrophic environ-
mental damage?

Even if the incident does not appear to be time-
critical, the Guidance cautions the OSC that "(dome
environmental threats are not urgent, but
nevertheless are significant." To aid in
demonstrating that failure to respond "will create an

8 Ibid., pp. IV-12 and IV-13



unacceptable impact on natural resources and the
environment," the Guidance poses these questions:

"What additional information (beyond that
requested in the time-critical screen) documents
the threat to the environment (e.g., monitoring or
other data verifying injury to or destruction of
natural resources, critical habitats)?"

"What are the known short- and long-term effects
that are likely if there is no response or response
is delayed? When is that threat likely to manifest
itself?"9

For removals that will take less than 12 months and
cost less than $2 million, Appendix 6 of the Guidance
provides a model Action Memorandum to assist the
OSC in meeting the requirements of CERCLA and
the proposed NCP. Under the heading "Site
Description," the model reminds the OSC to describe
"areas adjacent to the incident or site in terms of
vulnerable or sensitive populations, habitats and
natural resources." The section goes on to cite
sensitive areas such as wetlands, floodplains,
"sensitive ecosystems," or wild and scenic rivers.
Under the heading "Threats to the Environment,"
the model calls upon the OSC to:

List all the current and potential threats ... that
adversely affect the environment (e.g., damage to
ecosystem, animals, ground water). Identify any
natural resource or environmental damage that
already has occurred and the extent of exposure
(e.g., acute or chronic). Indicate whether there
have been reports of deaths of flora or fauna (e.g.,
fish kills). . . Discuss potential damage to the
environment and indicate a time frame within
which damage will occur if response actions are
not taken.

Discuss all actual or potential impacts on the
affected area. Describe any anticipated exposure
and whether it is imminent. Indicate whether the
release threatens endangered species, critical
wetlands, or other resources protected under law.
State whether natural resources trustees have
been notified. la

2.4 Remedial Investigation and
Feasibility Study (RI/FS) Guidance

Remedial Project Managers are responsible for all
phases of the remedial process, including but not
limited to the RI/FS. Ecological assessment of
appropriate detail may be conducted at any of these
phases. The nature, extent, and level of detail of the
ecological assessment will be determined according

' Ibid.. Appendix 5. pp. 3-5.

0 Ibid.. Appendix 6. pp. 5-7.
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to the phase of the remedial process, the specific
study objectives, and the characteristics of the site
and its contaminants. These decisions should be
made in close consultation with technical advisers, as
discussed in Chapter 4.

This Section focuses on ecological components of the
RUFS process as outlined in EPA's RUFS Guidance. LI
In the scoping phase, the RPM develops a project plan
to define the problem and identify solutions. Among
the activities at this stage are

collecting and analyzing existing data to develop
a conceptual model that can be used to assess
both the nature and the extent of contamination
and to identify potential exposure pathways and
potential human health and/or environmental
receptors. 12

As part of the collection and analysis of existing data,
the Guidance specifically mentions "evidence of .
biotic contamination," identification of "biotic
migration pathways," information on ecology of the
area, and data on "environmental receptors." The
Guidance further states:

Existing information describing V- corn rsari
flora and fauna of the site and surrounoing areas
should be collected. The location of any
threatened, endangered, or rare species, sensitive
environmental areas, or critical habitats on or
near the site should be identified.13

A limited field investigation may be undertaken in
this phase of the RI/FS process. The Guidance
includes a preliminary "ecological reconnaissance" in
the list of possible components of this field
investigation.

The project planning stage is also the time for the
RPM to begin preliminary identification of ARARs
and To Be Considered (TBC) information. The
Guidance points out that some requirements "may
set restrictions on activities within specific locations
such as floodplains or wetlands."t4

Characterized as the most important part of the
scoping process, the identification of data needs
iricludes determining the information required to
"define source areas of contamination, the potential
pathways of migration, and the potential receptors
and associated exposure pathways." The objective is

11 Guidance for Conducting Remedial Investigations and
Feasibility Studies under CERCLA {Interim Final). OSWER
Directive 9355.3-01. EPA Office at Emergency and Remedial
Response. October 1988.

12 Ibid., p. 2-2.

13 Ibid., p. 2-7.

14 Ibid., p. 2-13.



to determine "whether, or to what extent, a threat to
human health or the environment exists."15

The culmination of the project planning stage is the
preparation of the Work Plan and the Sampling and
Analysis Plan (SAP). The Work Plan includes a
preliminary evaluation of (a) potential pathways of
contaminant migration and (b) public health and
environmental impacts. The SAP is a key step in the
assessment process, because it defines what data are
to be sought, why the data are needed, where and how
the data will be collected, and how the data will be
analyzed and interpreted. Equally important, the
SAP specifies the data quality objectives and quality
assurance plan for the study, indicating the levels of
precision and accuracy that are expected in data
collection and analysis, and describing how the
expected precision and accuracy will be maintained.

It is at this stage that data collection for ecological
assessment should be planned, including field
surveys, toxicity testing, bioaccumulation studies,
and sampling to determine the extent of
contamination.I6 As with other aspects of the SAP,
the planning process for ecological assessment may
be iterative: that is, analysis of early data may
indicate that the sampling and analysis need
revision. This may entail expanding the area to be
sampled or planning new toxicity tests. It may also
point to a reduction in effort if anticipated results fail
to materialize.

In describing the baseline risk assessment for the RI,
the RUFS Guidance makes frequent reference to the
ecological side of the assessment. The baseline risk
assessment is intended to "provide an evaluation of
the potential threat to human health and the
environment in the absence of any remedial action."
The process includes among its tasks the
identification and characterization of (a) levels of
contamination in relevant media, including biota,
and (b) "potential human and environmental
receptors." The toxicity assessment component
"considers . . the types of adverse health or
environmental effects associated with individual and
multiple chemical exposures." The risk
characterization component entails estimating
"carcinogenic risks, noncarcinogenic risks, and
environmental risks."17 The Guidance specifies
further:

Characterization of the environmental risks
involves identifying the potential exposures to
the surrounding ecological receptors and

5 ibid., p. 2-14.

le See EPA/ORD, Ecological Assessments of Hazardous Waste
Sites: A Field and Laboratory Reference Document
(EPA/600/3-89/013) for specific information on field and
laboratory methods.

/ 7 Ibid., pp. 3-35 through 3-43.
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evaluating the potential effects associated with
such exposure(s). Important factors to consider
include disruptive effects to populations (both
plant and animal) and the extent of
perturbations to the ecological community.18

The Feasibility Study involves screening of
remediation alternatives for their effectiveness,
including their "potential impacts to human health
and the environment during the construction and
implementation phase."19 Alternatives are expected
to be evaluated during the screening process "to
ensure that they protect human health and the
environment from each potential pathway of
concern. "20

2.5 CERCLA Compliance with other
Environmental Statutes (ARARs)

Section 121(d)(2)(A) of CERCLA requires that the
Superfund remedial action meet Federal and State
standards, requirements, criteria, or limitations that
are "applicable or relevant and appropriate
requirements" (ARARs). The OSC or RPM is
responsible for identifying potential ARARs for each
site.

The RPM or OSC should use the EPA ARARs
Manual21 to assist in identifying potential ARARs on
a case-by-case basis. Some of the Federal
environmental statutes and regulations that may be
ARARs for a particular site include:

The Resource Conservation and Recovery Act of
1976, as Amended. RCRA requirements for
ground-water protection, surface impoundments,
waste piles, underground storage tanks, and
surface treatment are all considered to be
potentially applicable for both human health and
protection of the environment at sites that
contain RCRA-listed or characteristic wastes and
where waste management activities took place
after the effective date of the relevant RCRA
Subtitle. The RPM or OSC should consult with
the appropriate Regional RCRA staff to make
this determination.

The Federal Water Pollution Control Act, as
Amended. This law, also known as the Clean
Water Act, includes numerous sections that may
pertain to remediation of Superfund sites. The
OSC or RPM should consult the ARARs Manual
for a detailed discussion of relevant sections.

13 Ibid., p. 3-43.

13 Ibid., p. 4.24.

20 Ibid.. p. 4-30.

21 CERCLA Compliance With Other Laws Manual. (OSWER
Directive 9234.1-01) EPA Office of Emergency and Remedial
Response. Draft. August 8. 1988.



Section 404, which requires protection of
wetlands, is of special importance for
environmental evaluation of Superfund sites.

The Clean Air Act of 1970, as Amended. Under
the CAA, EPA has established National Ambient
Air Quality Standards for key pollutants. In the
development of these standards, the Agency
prepares Air Quality Criteria documents that
investigate various effects of exposure to the
subject pollutants, including those that occur on
vegetation. These criteria documents and the
standards developed from them may help
establish remediation criteria where airborne
exposure is possible. In addition, EPA has
established limitations for numerous chemicals
in its National Emission Standards for
Hazardous Air Pollutants and the New Source
Performance Standards. The OSC or RPM may
wish to determine the utility of these standards
for the protection of natural resources from
airborne exposure to contaminants.

- The Toxic Substances Control Act of 1976. Section
2601 (b) of the Toxic Substances Control Act
states the policy of the United States that ". .
adequate data should be developed with respect
to the effect of chemical substances and mixtures
on health and the environment . . ." Data
collected under TSCA concerning ecological
effects may prove useful in determining
protective levels of contaminants. The OSC or
RPM should refer to the ARARs Manual for other
information on applicability of TSCA.

The Federal Insecticide, Fungicide and
Rodenticide Act of 1947, as Amended. FIFRA
requires that all pesticides be registered with
EPA. To obtain registration, manufacturers must
supply EPA with certain data concerning
environmental fate and transport, health effects,
and ecological effects. EPA's Office of Pesticide
Programs (OPP) has issued Registration
Standards, which summarize the Agency's
assessment of many pesticide active ingredients,
some of which are found at Superfund sites. The
analyses contained in these documents may
assist in the evaluation of hazards and in
determining protective levels of contaminants.
OPP's regulatory positions on the continued
registration of individual pesticides may also
provide guidance on controlling environmental
hazards.

Endangered Species Act of 1973, as Reauthorized
in 1988. Section 7 of the Act requires Federal
agencies to ensure that their actions will not
jeopardize the continued existence of any
endangered or threatened species. The U.S. Fish
and Wildlife Service and the National Marine
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Fisheries Service have primary responsibility For
this Act.

- Fish and Wildlife Conservation Act of 1980.
Section 2903 requires States to identify
significant habitats and develop conservation
plans for these areas. Although it is unlikely that
a Superfund site would be located in one of these
significant habitats, the RPM should confirm this
with the responsible State agency.

- Marine Protection, Research and Sanctuaries Act
of 1972. Section 1401 declares the U.S. policy of
regulating dumping to ". . prevent or strictly
limit the dumping into ocean waters of any
material which would adversely affect human
health, welfare, or amenities or the marine
environment, ecological systems, or economic
potentialities." This legislation may be relevant
for cleanup and removal actions at or near the
ocean.

- Coastal Zone Management Act of 1972. This
legislation is designed to (a) encourage States to

management plans to protect and
preserve the coastal zone, and (b) ensure that
Federal actions ar, consistent with these
management plans. The RPM or OSC would need
to obtain these management plans if remedial or
removal actions will take place in the coastal
zone.

Wild and Scenic Rivers Act of 1972. Section 2171
declares that certain rivers ". . . possess
outstanding remarkable scenic, recreational,
geologic, fish and wildlife, historic, cultural, or
other similar value" and should be preserved. If
remedial or removal action is taking place at or
near a river, the RPM or OSC should determine
whether it has been designated as "wild and
scenic," and whether there are any action-specific
ARARs regarding the site or its contaminants.
The National Park Service has primary
responsibility for this Act.

- Fish and Wildlife Coordination Act, as Amended
in 1965. Section 662(a) states that the Fish and
Wildlife Service must be consulted when bodies of
water are diverted or modified by another
Federal Agency. The facility is to be constructed
"with a view to the conservation of wildlife
resources by prevention of loss, or damage to such
resources as well as providing for the
development and improvement thereof . . . The
RPM should consult with USFWS or NOAA if
remedial action entails altering streams or
wetlands.

- The Migratory Bird Treaty Act of 19 72
implements many treaties involving migratory
birds. This statute protects almost all species of



native birds in the U.S. from unregulated "take,"
which can include poisoning at hazardous waste
sites. The Act is a primary tool of the U.S, Fish
and Wildlife Service and other Federal agencies
in managing migratory birds.

The Marine Mammal Protection Act of 1972, This
law protects all marine mammals, some but not
all of which are endangered species. The National
Oceanic and Atmospheric Administration has
primary responsibility for this Act. The Fish and
Wildlife Service also has responsibility for some
species.

Under the authority of the Clean Water Act, EPA
develops Federal Water Quality Criteria (FWQCs),
including criteria for protection of aquatic life. In
1987, EPA's Office of Water Regulations and
Standards revised and published its Quality Criteria
for Water, 1986. For each of more than 120 inorganic
and organic compounds, this publication contains
numerical Ambient Water Quality Criteria for the
protection of fresh and salt water plants and animals
and their habitats, covering both acute and chronic
exposure. The proposed NCP describes the FWQCS
as:

nonenforceable guidelines used by the States
to set Water Quality Standards (WQS) for surface
water. . . States designate the use of a given
water body based on its current and potential use
and apply the FWQC to set pollutant levels that.
are protective of that use. . . If a State has
promulgated a numerical WQS that applies to
the contaminant and the designated use of the
surface water at a site, the WQS will generally be
applicable or relevant and appropriate for
determining cleanup levels, rather than a
FWQC.
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The pronn•wd NCP discusses the difference between
use of VWQC when the water ,will be used for
drinking and when the principal human exposure is
expected i hrniigh consumption of fish. Separate
FWQC for protection of aquatic life. According
to the propipa-d 

A FW9(' for protection of aquatic life maybe
releyont and appropriate for a remedy involving
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requirements 
the contaminants of concern, the locatiodnepi:fntdhleng ositen,
and the potentially 
nonein this Sectionrnliy 

eAx Rp oAs Rs e d 
discussed

s .

apply I'hr RPM or OSC should confer with
appropriate State regulatory authorities, officials in
other 1.:11.1,
Federal agencies. in the event of uncertainty on

Programs, and representatives of other

possible :AR..



Chapter 3

Basic Concepts for Ecological Assessment

This chapter has three purposes. First, the chapter
introduces and defines ideas and terms commonly
used in ecology. Our intent is to make the RPM or
OSC aware of the general meaning of these concepts,
so as to facilitate discussion with the technical
specialists providing consultation on ecological
assessment. Second, the chapter discusses the nature
of contaminants' ecological effects. Although a
contaminant may cause illness or death to individual
organisms, its effects on the structure and function of
ecological assemblages may be measured in terms
quite different from those used to describe individual
effects. Third, the chapter describes some of the
biological, chemical, and environmental factors that
influence the ecological effects of contaminants.

Readers who are familiar with these topics may wish
to skim this chapter. Those who are well versed in
ecology and environmental chemistry may want to
skip it entirely.

3.1 Objects of Study in Ecology

Ecologists generally study three levels of
organization: populations, communities, and
ecosystems. (See Figure 3.1.) Each level has its
characteristic measures of extent, structure, and
change.

A population is a group of organisms of the same
species, generally occupying a contiguous area, and
capable of interbreeding. The size and extent of
populations are most often described in terms of
density, the number of organisms per unit area. Such
terms as standing crop or standing stock may be used
to indicate population size at a particular time
interval, with the unit area specified or implied. The
structure of populations is often expressed in terms of
the numbers of organisms in different age classes,
such as eggs, juveniles, and adults. Population
growth and decline are determined by characteristic
rates of birth, death, immigration, and emigration,
all of which are subject to change with environmental
conditions, including interaction with populations of
other organisms.

No species in nature exists in isolation from all
others. Populations of different species live together
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in complex associations called communities. The
interactions among populations and the chemical and
physical constraints of the environment together
determine a community's structure and geographical
extent. The structure of a community is defined by
what species are present, in what numbers, and in
what proportion to each other. It is also described by
the food web, or trophic structure: that is, which
species eat which other species, or who produces and
consumes how much.



Most communities change seasonally or over longer
cycles as some species increase or decrease in
abundance in response to environmental changes
such as temperature or rainfall cycles. Communities
also can evolve over longer periods of time in a
process known as succession. In successional
change, some species are displaced by others and new
environmental conditions are created that support
more species. For example, when a meadow "grows"
into a forest, annual plants are gradually replaced by
perennials, shrubs, and trees. Each plant type
modifies the environment in ways•that tend to favor
the succeeding type. Eventually, tree canopies shade
much of the area that was once exposed to sunlight,
and a leaf litter layer covers soil that was once bare.
Species diversity - expressed as the number of
species or the relative abundance of the various
species in a given area - is often used to characterize
and compare the structure and evolutionary
"maturity" of communities. Communities are in
constant flux as organisms are born, eat and get
eaten, immigrate and emigrate, die and decompose.
These fluxes are described as energy and nutrient
flows through food webs, and are determined by rates
of primary production (photosynthesis) by plants and
rates of consumption by herbivores, carnivores, and
decomposers.

Just as populations exist only in association with
others in communities, so too do communities
interact continuously with the nonliving components
of the environment in an ecosystem: "A functional
system of complementary relationships, and transfer
and circulation of energy and matter."' The
ecosystem comprises all the living organisms, their
remains, and the minerals, chemicals, water, and
atmosphere on which they depend for sustenance and
shelter. Living and nonliving components are closely
linked, each affecting the other. For example:

- Soil composition and structure are often
highly influenced by the organisms that
inhabit it, and by the decomposition products
of organisms after they die.

- Geological formations such as coral reefs and
chalk cliffs are the result of calcium
deposition by plants and animals over eons;
they in turn affect the flow of wind and water,
and provide habitat for countless other
organisms.

Ecosystems are characterized by many of the same
measures as communities: species composition and
diversity, nutrient and energy flows, and rates of
production, consumption, and decomposition. Unlike
community measures, however, ecosystem structure
and function includes nonliving stores of materials

Eugene P. Odum, Fundamentals of Ecology, Third Edition
(Philadelphia: W.B. Saunders Company, 1971).
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and energy along with the animals, plants, and
microbes that make up the biotic portion of the
environment. Because it encompasses all of the
relevant physical and biological relationships
governing organisms, populations, and communities,
the ecosystem is generally considered the
fundamental unit of ecology.

Energy and matter flow through ecosystems by
means of complex systems known as food chains
and food webs. (See Figures 3.2a and 3.2b.) A food
chain describes the transfer of material and energy
'from one organism to another organism as one eats or
decomposes the other. Food chains are
hierarchically arranged into trophic levels:

- Primary producers - green plants
(including algae and microscopic aquatic
plants called phytoplankton) - capture solar
energy through photosynthesis which
converts carbon dioxide and water into
carbohydrates, a form of energy storage
suitable for use by other organisms;

- Primary consumers (herbivores) eat
plants;

Secondary consumers (carnivores) eat
herbivores;

- Tertiary consumers (top carnivores) feed
on other carnivores; and

- Decomposers - including certain fungi, and
bacteria - feed on dead and decaying
organisms, liberating simple organic
chemicals and mineral nutrients for recycling
in the ecosystem.

Food webs are interconnecting food chains. These
more realistically describe the complex system of
pathways by which the flow of matter and energy
takes place in nature. Such pathways do not always
follow a strict progression of producer to herbivore to
carnivore. Some plants die and are decomposed
without first being eaten by herbivores. Many species
have mixed diets of plant and animal material;
others change their feeding habits seasonally or have
different food requirements at different life stages.
For example, many bird species that feed primarily
on seeds during most of the year switch to insects and
other invertebrates when raising young, because the
higher protein content of the animal prey increases
the likelihood that the young birds will survive.

3.2 Types of Ecosystems

The types of ecosystems vary with climatic,
topographical, geological, chemical, and biotic
factors. On land, they range from Arctic tundras to
tropical rain forests, sand dunes to mountain tops,
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deserts to forests, pure stands of evergreens to mixed
stands of hardwoods. Freshwater ecosystems include
ponds, lakes, streams and rivers. In the transition
zones between land and water, wetlands include
fresh-water and salt marshes, wet meadows, bogs,
and swamps. Marine ecosystems range from
estuaries and intertidal zones to the open sea and
deep ocean trenches. Each ecosystem type has unique
combinations of physical, chemical, and biological
characteristics, and thus may respond to
contamination in its own unique way. Not only does
the environment influence the activities of
organisms, but organisms also influence the
environment.

The physical and chemical structure of an ecosystem
may determine how contaminants affect its resident
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species, and the biological interactions may
determine where and how the contaminants move in
the environment and which species are exposed to
particular concentrations. For example,
contaminants in a forested area may be subject to less
degradation due to sunlight than the same chemicals
in grassland soils. Chemicals adhering to soil
particles are less likely to be washed into streams if
the soil is well covered with vegetation or
decomposing leaf litter than if the area is sparsely
vegetated or bare.

Terrestrial ecosystems are generally categorized
according to the vegetation types that dominate the
plant community. These are the species upon which
the rest of the community's structure is based — the
herbivores which feed on the vegetation, the
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carnivores which feed on the herbivores and on each
other, and the decomposers which feed on the dead
plant and animal material and return mineral
nutrients to the soil for recycling through the food
web. The vegetation found at a particular site is
determined by a wide variety of factors, including
climate, soil type, altitude and slope of the land, and
current and former uses of the land by people. Two
very common ecosystem types in the temperate zone
are deciduous forests and grasslands.

Temperate deciduous (leaf-shedding) forests are
found in eastern North America. They have plentiful,
evenly dispersed rainfall, moderate temperatures,
and contrasting seasons. The annual leaf fall
provides habitat for large numbers of insects and
fungi that feed on the leaf litter, eventually breaking
it down into organic materials and minerals that
build up the soil.

Temperate grasslands cover the interior of North
America and Eurasia, southern South America, and
Australia. They receive moderate amounts of
rainfall. Tall grasses tend to grow in soil having a
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high moisture content, while shorter grasses occur in
more arid areas. Numerous grass species have
developed adaptations to take advantage of seasonal
variations in climate. One group grows in the cooler
temperatures of the spring and fall, while another
group thrives in the warmer temperatures of
summer. These seasonal shifts in species' growth
results in a high annual productivity in grasslands,
as the growing season for the community as a whole
is effectively extended to three seasons. This
productivity has allowed grasslands to support large
herds of grazing animals, such as bison, but the
comparatively simple vegetation structure tends to
support fewer animal species than a forest of similar
size. The high volume of plant material available for
decomposition in grasslands creates very different
soil compositions from those created by forest leaf
litter. Occasional fires contribute to the stability of
grasslands, as they hinder the growth of competitive
woody plants.

Wetlands are areas in which topography and
hydrology create a zone of transition between
terrestrial and aquatic environments. The combined



characteristics of each create conditions of great
productivity and biological diversity, Because of
these unique conditions, both fresh-water and marine
wetlands perform several important ecological
functions and provide benefits that can be adversely
affected by contamination. These include:

Hydrologic benefits such as flood attenuation
and ground-water recharge;

- Water-quality benefits such as (a) removal
and cycling of sediments, organic materials,
and nutrients, and (b) stabilization of banks
and shorelines and control of erosion; and

- Wildlife benefits such as providing habitat
and food sources for fish, shellfish, waterfowl
and other birds, mammals and other
wildlife.2

Contamination may adversely affect wetland
functions in many ways, depending on the wetland
type, geographic location, location within a
watershed, and other factors. For example, a
contaminated wetland may occur close to a National
or State park or wildlife management area, or may be
of a type and in an area that contains endangered
species. (According to the U.S. Fish and Wildlife
Service, most endangered species in the United
States are dependent on wetlands.) Ecological
impacts to wetlands may be either direct, where a
contaminant has been deposited into a wetland, or
indirect, where a wetland is in close proximity to a
contaminant source.

The type of wetland may by itself be important in
determining the ecological effects of contamination.
For example, heavy-metal contaminants are more
likely to impair ecological functions when released
into an acidic bog than a similar release into the
relatively well buffered waters of a salt marsh.
Hence, the classification of wetlands can be used as a
starting point for the evaluation of ecological
impacts.3 General wetland types include freshwater
deciduous wetlands (dominated by red maple in the
Northeastern U.S.), wet meadows (transitional stage
to terrestrial systems), bogs (acidic peat rich soils
prevalent in the Northeastern U.S.), bottornland
hardwood wetlands (dominant in the Southeastern
U.S.), and coastal salt marshes.

For more information, see U.S. Fish and Wildlife Service, An
Overview of Major Wetland Functions and Values (FWS/OBS-
84/18), September 1984.

3 For a more complete reference on classificabon of wetland types.
see Cowardin, Carter. Gale! and LaRoe. Classification of
Wetlands and Deepwater Habitats of the United States,
(FWS/08S-79/31) U.S. Fish and Wildlife Service. December
1979,
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Fresh-water ecosystems, though comparatively
smaller in area than marine and terrestrial habitats,
are of great significance because they are:

- A major component in the hydrological cycle
(rivers and streams drain a large percentage
of the earth's land surface),

- A breeding and rearing habit for wildlife
species of value to people,

- A readily accessible and low-cost source of
water for domestic and industrial use, and

- A valued recreational and aesthetic resource.

In fresh-water environments, the dynamics of water
temperature and movement can significantly affect
the availability and toxicity of contaminants.

The waters in lakes and ponds have relatively long
residence times. For example, consider the Niagara
River as it flows into Lake Ontario. The Niagara's
strong currents move a given molecule of water along
the 37-mile length of the river in about one day.
However, the same molecule will remain in the lake
for several years before it flows into the St. Lawrence
River. A similar molecule will remain in Lake
Michigan for nearly a century, while another one
would remain in Lake Superior for 191 years.

In addition, temperate lake ecosystems exhibit strong
seasonal cycles. In summer, surface waters warm up
and become thermally stratified - that is, they do
not mix with the colder bottom waters. (See Figure
3.3.) As a result, nutrients released through
decomposition of animal and plant material tend to
accumulate in the bottom waters. In the fall and
spring, when these temperature differentials
disappear, the waters in the lake are able to mix,
allowing circulation of accumulated nutrients. As
nutrients are brought up into water that receives
sunlight, they become available to aquatic plants,
which can use the nutrients to support
photosynthesis. These plants provide energy that
sustains growth of most other organisms in the lake
system. At each of these seasonal shifts, the biotic
communities in the upper waters exhibit clear
successional changes in their planktonic
communities. (Plankton are small plants and
animals that float passively, or can swim weakly, in
the water column.) These annual cycles can also
greatly influence the availability of contaminants
that may reside in the lake sediments for ;Art of the
year and be dissolved or suspended in the water
column at other times. Such contaminants may
become available to upper-water organisms during
periods of mixing.

Rivers and streams are substantially different from
lakes and ponds not only in their obvious physical
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conditions (e.g., moving vs. standing water, low vs.
high degree of thermal stratification) but also in the
types of organisms that they can support, especially
in the numbers of smaller organisms and in the types
of larger plants and animals. For example, a racing
brook will have low numbers of plankton (regardless
of the concentrations of nutrients present) because
the current rapidly moves them down-stream. In the
same brook, large plants must be firmly attached to
rocks or rooted in the sediment, and fish must be
strong swimmers. In contrast, a lake or pond can
accumulate high densities of plankton, and lily pads
and slow-swimming fish can thrive. As a broad
generality, food chains and food webs in flowing
waters wil! have fewer links or trophic levels than
those in still waters.

Marine ecosystems are of primary importance
because of their vast size and critical ecological
functions, which maintain much of the global
environment's capacity to sustain life. The sea
accounts for some 70 percent of the earth's surface
and supports a wide variety of life forms at all depths,
especially in the areas bordering continents and
islands. Oceans are constantly in motion and always
circulating, which is critical for replenishing
nutrients and dissolved oxygen vital for marine life.
The world's oceans have pH values around 8 and
average salinity of about 35 parts per 1,000. (Fresh
water averages less than 0.005 parts per 1,000.)

The continental shelf comprises the submerged
margins of the land mass. The high concentration
and diversity of marine life found here is due to a
high level of nutrients deriving from both land and
sea bottom. Most of the world's marine fishing
grounds are on the continental shelf. The
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characteristics of different types of ecosystems in this
area can affect the nature and magnitude of the
ecological risk associated with contaminants.
Intertidal environments, with their continuous
cycles of exposure and re-immersion, provide unique
physical conditions for resident organisms and for
flow and availability of contaminants. For instance, a
volatile compound introduced into a rocky intertidal
zone with considerable wave and tidal action will
volatilize into the air much more rapidly than the
same chemical released into a marsh with few waves
and little tidal action. As another example, crude oil
spilled onto the rocky, wave-swept coast of France in
the early 1970s is now difficult if not impossible to
detect; similar oil spilled about the same time along a
marsh in Buzzards Bay, Massachusetts, is still
detectable. Hence, tidal and subtidal ecosystems may
range from relatively sheltered estuaries, where
sediment deposition is the major physical condition,
to open coasts, where wind and wave exposure are the
dominant forces governing the fate of chemicals.

Estuaries are partly open bodies of water closely
associated with the sea in coastal zones, including
river mouths, bays, tidal marshes, or waters behind
barrier beaches. The mechanics of estuarine systems
are unique since they are strongly influenced by the
salt water of tides and the drainage of fresh water
from land. Tides play an important role in removing
wastes and providing food. With a continual flow of
nutrients from upstream and from nearby marine
environments, estuaries support a multitude of
diverse communities, and are more productive than
their marine or freshwater sources. They are also
especially important as breeding grounds for
numerous fish, shellfish, and species of birds.



3.3 Effects of Contaminants on
Ecosystems

The introduction of contaminants into an ecosystem
can cause direct harm to organisms, or may
indirectly affect their ability to survive and
reproduce. The results of contamination may be
immediately apparent or may become noticeable only
after considerable delay. The effects of contaminants
on ecosystems are due in part to the physical and
chemical properties of the chemicals themselves, but
are also mediated by the unique combination of
physical, chemical, and biological processes occurring
in each ecosystem. In addition, populations of exposed
organisms can differ in their response to
contaminants depending on their natural tolerance
to the chemical, their behavioral and life-history
characteristics, the dose to which they are exposed,
and the exposure time. Furthermore, responses may
be transient (and therefore reversible) or permanent
(irreversible).

Ecological assessment seeks to determine the nature,
magnitude, and transience or permanence of
observed or expected effects. This must be
accomplished in an environment that is itself
changing and causing change in the organisms and
systems under study. Hence, one critical goal of
ecological assessment is to reduce the uncertainty
associated with predicting and measuring adverse
effects of a site's contaminants.

3.3.1 Reduction in Population Size

Populations change in size through births, deaths,
immigration, and emigration. Contaminants can
cause reductions in populations of organisms through
numerous mechanisms affecting one or more of these
four processes. Most obvious are increases in
mortality due to the exposure of some organisms to
lethal doses, or decreases in birth rates caused by
sublethal doses. Mortality may also increase because
a food source (e.g., a key prey species) has been
depleted, perhaps by exposure to the contaminant, or
because the contaminant allows tolerant organisms
to outcompete other species for scarce resources.
Birth rates can decline not only due to toxic effects
but also through reduction of suitable breeding
habitat or changes in the availability of high-quality
food for breeding females. Populations may also be
reduced through increased emigration or decreased
immigration if organisms can sense and avoid
contaminants in the environment, or if the
contaminants' sublethal effects cause a change in
migratory behavior.

3.3.2 Changes in Community Structure

Many communities are constantly changing.
Populations may increase and decrease with the
seasons or over longer periods. Predation and
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competition among species may bring about changes
in the relative abundance of various species. Chance
events, such as severe storms, may cause sudden
increases in mortality of some species and open up
habitat for others to colonize. Underlying all of this
change, however, is a certain range of possibilities
that help to define a given community. In the absence
of a major disruption, species composition and
relative abundance in a community can be expected
to vary within definable boundaries, perhaps
cyclically or perhaps randomly.

Contaminants introduced into such systems create
new boundaries, changing the range of possibilities
in ways that are not always predictable. Because
most contaminants of concern exhibit toxic effects,
they often reduce the number and kinds of species
that can survive in the habitat. This may result in a
community dominated by large numbers of a few
species that are tolerant of the contaminant, or a
community in which no species predominate but most
of the component populations contain fewer
organisms. A contaminant need not be directly toxic
to affect community structure. If, for example, a
change occurs in the salinity or dissolved oxygen
content of an aquatic system, the new environmental
conditions may eliminate some species and favor
others, creating an entirely new species mix and food
web. For example, salinity changes in Lake Michigan
are changing the species composition of the primary
producer component of the lake community from one
dominated by green algae and diatoms to one
composed principally of blue-green algae. Because
many fish species currently in the lake are unable to
feed on the blue-green algae, this species change
portends significant shifts in other segments of the
lake community.

Contaminants may cause or induce changes in the
composition and structure of a biotic community as a
secondary effect of the changes in the size of
particular populations. These species may be a major
source of food or shelter for the rest of the community,
such as the large marine plants that give their name
to California's kelp forests. Others may be crucial in
maintaining a balance of species in a habitat. If, for
example, a key predatory species is reduced or
eliminated, the relative abundance of prey species
may change significantly. In studies where predatory
starfish were removed from an intertidal community,
the number of species of prey animals (barnacles and
shellfish) dropped from fifteen to eight. The starfish
was preventing some species from outcc -apeting
others because it preyed on whatever species was
most abundant. In agricultural insect pest control,
the phenomena of pest resurgence and secondary pest
outbreaks are well known. When an insecticide kills
off predatory insects along with the target pest, the
pest population sometimes rebounds to much higher
numbers than before because few predators remain to
keep it in check. Destruction of the predators may



also allow populations of other plant-feeding insects
to increase beyond the limits imposed by the
predators, thus creating new pest problems.

3.3.3 Changes In Ecosystem Structure and
Function

As contaminants modify the species composition and
relative abundance of populations in a community,
the often complex patterns of matter and energy flow
within the ecosystem may also change. If certain key
species are reduced or eliminated, this may interrupt
the flow of energy and nutrients to other species not
directly experiencing a toxic effect. If plant life is
adversely affected by a contaminant, the ecosystem
as a whole may capture less solar energy and thus
support less animal life. If microbial or invertebrate
populations are disrupted, decomposition of dead
plants and animals may not occur rapidly enough to
supply sufficient mineral nutrients to sustain the
plant community.

3.4 Factors Influencing the Ecological
Effects of Contaminants

A contaminant entering the environment will cause
adverse effects if:

— It exists in a form and concentration
sufficient to cause harm,

It comes in contact with organisms or
environmental media with which it can
interact, and

The interaction that takes place is
detrimental to life functions.

Adverse effects may also occur if a contaminant
interacts with other chemicals already present such
as to raise the overall toxicity of the contaminated
environment. The likelihood of harm is thus a
combined function of chemical, physical, and
biological factors, depending both on the nature of the
contaminant and the nature of the environment into
which it is released.

3.4.1 Nature of Contamination

Classification of Chemicals

Chemical contaminants typically found at hazardous
waste sites are classified into groups based on the
analytical methods used to analyze for the chemicals
in question. The CLP User's Guides divides the
contaminants commonly found at Superfund sites
into two major classifications: inorganic and organic

4 User's Guide to the Contract Laboratory Program, EPA Office of
[AODI (1988).
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compounds (substances containing the element
carbon).

The CLP routine inorganic analytical group is
subdivided into two categories: heavy metals (lead,
mercury, etc.) and cyanide. For the metal analysis,
the OSC or RPM will need to determine whether they
need "total" metal analysis (sample as collected in
the field) or "dissolved" metal analysis (sample
filtered to remove particulate matter).5 A large
amount of particulates in the sample matrix can
produce large differences in the analytical results
between the two analyses. The choice of analytical
method also may depend on the expected route of
exposure and the biotic species of concern at a
particular site.

The routine organic analyses are subdivided into
three categories: volatiles (benzene, vinyl chloride,
etc.), semivolatiles (phenol, naphthalene, etc.), and
pesticides (DDT, arochlors, etc.). For compounds not
routinely analyzed for, or for unusual matrices,
special analytical methods may be requested from the
CLP. The OSC or RPM should consult the CLP User's
Guide regarding the availability of special services.
New procedures are also being developed in response
to special requirements at some sites.

When requesting analytical services, the OSC or
RPM should take note of any special conditions on the
site that may make results of routine analyses
insufficient for assessment needs. For example, it
may not be possible to detect very low concentrations
of certain contaminants in a sample matrix that
contains (a) high concentrations of other
contaminants or (b) chemicals (interferents) that
coextract with the contaminants of concern.

Physical and Chemical. Properties

Measurement of key physical/chemical properties of
contaminants is useful in ecological assessment for
two main reasons. First, these properties generally
govern the transport and fate of chemicals in a
particular environment. Second, for chemicals about
which little is known, these characteristics can help
the analyst identify chemical analogues among other
commonly observed compounds that may serve as
initial predictors of the novel compound's transport
and fate.

The Superfund Exposure Assessment Manual (EPA,
1988). or SEAM, provides a comprehensive
discussion of the environmental fate of contaminants
by medium. Chapter 3 of the SEAM, "Contaminant
Fate Analysis," includes both screening criteria and
quantitative methods. Intermedia transfers and
transformation are included in sections covering

s Filtered" is operationally defined as that which passes through a
0.45 pm filter.



atmospheric, surface-water, and ground-water fate,
as well as biotic exposure pathways. In addition, the
Ecological Information Resources Directory (EPA,
1989) will contain updated references for some
parameters, such as bioconcentration factors.

Frequency of Release

The ecological effects of a single or occasional release
are likely to be considerably different from those
associated with a continuous release. Frequent
release of a nonpersistent compound may have a
long-term effect equivalent to a single release of a
very persistent chemical. Occasional release may
temporarily depress an invertebrate population, but
continuous release may trigger drastic shifts in the
species composition of an ecosystem. These effects
should be carefully considered when performing
quantitative exposure analyses as described in the
SEAM.

Toxic chemicals may enter the environment, or move
among compartments of the environment, on several
possible time scales. For example, toxic discharges
from a Superfund site to a waterway may occur:

Only once (e.g., from an accidental spill),

- Intermittently (e.g., from storms causing
nonpoint-source runoff of contaminated
soils),

- Seasonally (e.g.,. from snowmelt in the
spring),

- Regularly (e.g., from daily activities at the
site), or

Continuously (e.g., from ground-water
discharge to the waterway).

Some or all of these types of release may happen at a
particular site, and each type of release may cause a
different concentration and mass to enter the
waterway.

Different species of plants and animals may have
different abilities to withstand or resist intermittent
or continuous releases of toxic chemicals, so it is
important to characterize the sources in terms of the
kind of release that is occurring. For example, adults
of a species may withstand a short-term discharge
that kills all the juveniles, but be severely affected by
a regular or continuous release. If such a differential
effect were suspected, knowing the nature of the
discharge might lead to monitoring strategies that
emphasize one life stage or the other. Similarly,
chronic discharges that allow bioaccumulation of
certain toxicants may cause more lasting damage to

certain species than to others. Such releases might be
especially harmful to relatively immobile species

Toxicity

Exogenous chemicals in an ecosystem can greatly
increase the mortality rate of component populations,
or can change the organisms' ability to survive and
reproduce in less direct ways, such as:

- Altering developmental rates, metabolic
processes, physiologic function, or behavior
patterns;

- Increasing susceptibility to disease,
parasitism, or predation;

- Disrupting reproductive functions; and

- Causing mutations or otherwise reducing the
viability of offspring.

In assessing toxicity, the analyst is concerned about
two aspects. The hazard posed by a contaminant is
the effect (or endpoint), such as those mentioned
above, that the chemical (or mixture of chemicals)
can cause in the organism. The dose-response
relationship describes the amount of chemical
necessary to produce the observed effect. A broad
array of toxicity tests are available for evaluating the
effects of contaminants and their dose-response
relationships. These are summarized in the
companion volume to this manual and related
references.'

The toxicity of a substance is generally described by
the duration of exposure or the reactions it elicits.

- Acute toxicity causes death or extreme
physiological disorders to organisms
immediately or shortly following exposure to
the contaminant.

- Chronic toxicity involves long-term effects of
small doses of a contaminant and their
cumulative effects over time. These effects
may lead to death of the organism or
disruption of such vital functions as
reproduction.

Acute or chronic exposure can have lethal or
sublethal effects.

— Lethal doses cause death directly through
disruption of key physiological function.
Population levels are affected by the

6 Ecological Assessments of Hazardous Waste Sites: A
Reference Document (EPA/600/3-891013). EPA Office of
Research and DeveloOrrient 1989.
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contaminant if the overall mortality rate is
increased.

Sublethal toxicity entails symptoms other
than death or severe disorder, but may have
long-term effects on a population. For
example, some toxicants at low concen-
trations cause a change in the behavior of
migratory fish, interrupting their natural
habit of returning to freshwater streams to
spawn.

Evaluating the toxicity of a particular substance
requires careful specification of the endpoints of
concern, which entails describing:

- The organism tested or observed,

- The nature of the effect,

- The concentration or dose needed to produce
the effect,

The duration of exposure needed to produce
the effect, and

- The environmental conditions under which
the effects were observed.

Ecologists will often use professional judgment to
select a particular organism as an "indicator species,"
that is, a species thought to be representative of the
well-being and reproductive success of other species
in a particular habitat. The indicator species may
also be chosen because it is known to be particularly
sensitive to pollutants or other environmental
changes. In addition, ecologists will often study some
life stage of interest in the indicator species, such as:

Reproductive success as measured by the
survival of gametes, larvae, or embryos;

- Survival of juveniles or molts;

- Longevity of adults; or

- Incidence of disease, including physiological
and behavioral abnormalities.

In studies of toxicity, certain measures are commonly
used:

- LD50 or LC50 - the administered dose or
environmental concentration at which 50
percent of the experimental organisms die in
a specified period of exposure time (often 96
hours).

ED50 or EC50 - the dose or concentration at
which 50 percent of the experimental
organisms exhibit a certain nonlethal
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physiological or behavioral response in a
specified time period (often 96 hours).

No Observed Effects Level (NOEL) or No
Observed Adverse Effects Level
(NOAEL) - these measures, which are not
time-dependent, describe the threshold below
which predefined effects are not observed.
When this threshold has not been
determined, the Lowest Observed Effects
Level (LOEL) or Lowest Observed
Adverse Effects Level (LOAEL) describe
the lowest recorded dosage at which effects
were observed.

3.4.2 Physical/Chemical Characteristics of the
Environment

A wide variety of environmental variables can
influence both the nature and extent of effects of a
contaminant on living systems. These factors -
interacting with each other, with contaminants, and
with organisms - can affect the outcome of a
contamination by:

- Chemically changing the contaminant to
make it more or less toxic,

- Making the contaminant more or less
available in the environment, or

- Making the organisms more or less tolerant
of the chemical.

Among the many factors that can affect the outcome
of contamination in the environment are
temperature, pH, salinity, water hardness, and soil
composition.

Temperature affects the chemical activity of
contaminants and biological activities of organisms
in the environment. Low temperatures may be
advantageous in certain contamination episodes,
since both chemical and biological activity may be
low. For example, low winter temperatures can
reduce the toxicity of mining effluent to
macroinvertebrates found in streams. But the same
low temperatures can be detrimental in other
circumstances. In a study of susceptibility of seabirds
to oil contamination, researchers found that an
amount of oil on the feathers too low to cause death
under normal environmental conditions was much
more stressful at colder temperatures.

The pH of the environmental medium may affect a
contaminant's chemical form, solubility, and toxicity.
This is especially true in the case of toxic metals. A
one-unit decrease in pH can cause a more than
twofold increase in lead concentrations in the blood of
exposed rainbow trout. Studies have also shown that,



in general, as environmental pH decreases, the
toxicity of contaminants tends to increase.

Salinity, the amount of dissolved salts in a volume of
water, is an environmental variable to which many
marine and estuarine species are very sensitive.
Some contaminants reduce these organisms'
tolerance of normal changes in salinity, decreasing
their ability to adjust to salinity fluctuations. For
instance, one species of yearling salmon
demonstrated reduced tolerance of increases in
salinity after long-term exposure to copper.

Hardness, the amount of calcium, magnesium, and
ferric carbonate in fresh water, can affect the toxicity
of inorganic contaminants. Several Federal and State
water quality criteria and standards are dependent
on specific hardness ranges.

Soil composition can greatly affect the nature and
extent of movement and toxicity of contaminants.
Soils with a high clay-humus colloid content can
absorb high levels of certain ions and neutral
organics. The organic content of some wetland soils
can bind large amounts of heavy metals, rendering
them unavailable to the biota. Some water-insoluble
pesticides are known to adsorb to soil particles that
can then transport the chemical to surface water
when erosion occurs. Light, sandy soils readily
permit percolation of chemicals to ground water,
which may in turn contaminate surface waters.

3.4.3 Biological Factors

Susceptibility of Species

Species differ in the ways that they take in,
accumulate, metabolize, distribute, and expel
contaminants. Taken together, these traits result in
marked differences among species in their sensitivity
to contamination. For example, over 400 species of
insects and mites have developed resistance to
pesticides used to control them, while hundreds of
other species exposed to the same chemicals remain
susceptible.

Usually, the major consideration as to how species
will react to a potential toxicant is the dose.
Generally speaking, the higher the dose, the greater
is the likelihood that biological effects will occur.
However, response to a particular dose may also
depend on the duration of exposure. Some organisms
can take in higher doses of a toxic material if
exposure is spread out over time in smaller doses. For
example, in one experiment, hens were fed leptophos
(an organophosphate insecticide) in a single high
dose or a series of lower doses. At the lower but
multiple doses, the hens developed ataxia (paralysis
of the legs) later than with the single high dose, but
the total dosage over time was greater in the multiple
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feeding than the single amount that caused
immediate ataxia.

Susceptibility of an organism varies with the
mechanism through which contaminants are taken
up from the environment. A given environmental
concentration may result in different actual dosages
for different species. For instance, some fish not only
take in certain chemicals through their gills as they
breathe, but can also absorb the chemicals through
their skin. Species also differ in the way in which
their bodies metabolize, accumulate, and/or store
contaminants. For example, an organism that
commonly holds energy in reserve in the form of body
fat may experience little effect from the
accumulation of fat-soluble chlorinated hydrocarbons
such as DDT. However, in a time of scarce food
supplies, the animal might then metabolize large
amounts of fat. receiving a high dose of chemical as it
does so.

In general, the susceptibility of a species to a
particular contaminant will depend primarily on:

The rapidity with which the contaminant is
absorbed from the environment,

- The resultant dosage actually incurred at the
physiological site where toxic effects occur
within the organism (the "site of action"),

- The sensitivity of the site of action to the
dosage incurred,

- The relationship between the site of action
and the expression of symptoms of toxic
injury, and

- The rapidity of repair or accommodation to
the toxic injury.

Characteristics Governing Population Abundance
and Distribution

For a given set of environmental conditions, species
have characteristic attributes such as birth rates, age
and sex distributions, migration patterns, and
mortality rates. The species' habitat preferences, food
preferences, and other behavioral characteristics
(e.g., nesting, foraging, rearing young) also may
determine population size and distribution in an
area, and may also significantly affect the potential
for exposure.

Differences in responses to contamination due to such
characteristics may be manifest immediately. For
instance, a species with a high proportion of juveniles
in its age distribution might suffer a more precipitous
decline after a release than another species that has a
higher proportion of adults, simply because adults of



a species can often sustain higher doses of a toxicant
before succumbing than can juveniles.

Alternatively, the effects of species attributes
governing population abundance ,and distribution
may become apparent only when the stress is
removed from the environment. Some species are
very successful at colonizing new habitats. They
typically have high rates of reproduction and short
generation times, and are able to disperse widely in
search of suitable habitat. For example, annual
weeds, often the first plants to occupy disturbed
environments, usually produce large numbers of
seeds that are easily dispersed by wind or other
means. In well established, more stable habitats,
such "pioneer" species are often poor competitors
against other species for limited resources. The
species thriving in stable environments use the
resources efficiently in the areas where they become
established, and typically have low reproductive
rates, long generation times, and often, longer life
spans. They also tend to be better competitors in the
territories they occupy. These are the species that are
more likely to recolonize a disturbed habitat only
after some considerable delay.

Species often combine characteristics of both of these
idealized types. They may exhibit high reproductive
rates and dispersal capability, along with other traits
that allow them — under the right conditions — to
outcompete later invaders. For example, in the
southern United States, the imported fire ant has
become a serious nuisance due in part to its ability to
recolonize areas where insecticides were applied to
control it. If the chemicals kill off other ant species,
the fire ant is better able than its competitors to
immigrate quickly and become entrenched in the
newly opened habitat.

Temporal Variability in Communities

The effects of a contaminant discharge into a
particular habitat may vary with seasonal or longer
cycles governing community structure and function.
Effects may be apparent immediately at one point of
the cycle (e.g., in spring), whereas at another point
the effects would be delayed. Contaminants may also
elicit different effects at different stages of a
community's development.

Seasonal changes entail relatively predictable,
ordered changes associated with organisms' life
histories, and are driven principally by cyclical
changes in weather and other physical influences.
Examples include:
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- The spring blooms of plankton in estuaries
and lakes,

- The change throughout the summer in the
relative abundance of species of stream
insects,

- The appearance of successive species of
annual plants from spring to fail, and

The concentration and dispersal of various
animal species for breeding, nesting, and
foraging.

When conducting an ecological assessment at a
Superfund site, the analyst must consider these kinds
of temporal variations when determining the
probability of exposure. Depending on the time of
year or the point in some longer cycle, a potentially
exposed species may or may not be present or in a
vulnerable life stage at the time of a chemical
release.

Successional time scales are less regular and hence
less predictable. Biological interactions or physical
changes mediated by biological activity are usually
important in the evolution of communities. The
classic example of succession is the gradual change of
a meadow to a forest. This series of events is
measured in scores of years in undisturbed
environments, and is not likely to be important in
assessment of Superfund sites. Other successional
change may be brought about by natural disturbance
or human intervention and occur more rapidly. For
example, intensive herbicide use in agricultural
production sometimes results in preferential survival
of weed species that are naturally tolerant to the
chemicals used on the site. As the herbicides continue
to kill off sensitive species, the herbicide-tolerant
weeds come to dominate the non-crop plant
community, and may in turn determine which
species of insects, small mammals, and birds inhabit
the area.

Movement of Chemicals in Food Chains

Food-chain transfer of contaminants represents a
potential exposure route that should be addressed in
assessing the ecological effects of a site. The processes
involved in accumulation and transfer of chemicals
via food webs are complex. Nonetheless, an
understanding of a few basic aspects may be helpful
in evaluating the importance of this phenomenon at a
given site:



- Elevated concentrations of contaminants in
organisms compared to environmental
concentrations may not always signal food-
chain transfer. Animals and plants
canaccumulate chemicals directly from the
medium in which they live. Bioac-
cumulation7 of chemicals in this manner is
especially important for aquatic organisms
and for terrestrial plants and animals (e.g.,
earthworms) in direct contact with soils.
Elevated levels of a chemical found in most
fresh-water fish and aquatic and soil
invertebrates occur by direct concentration of,
the contaminant from the water, soil, or
sediment rather than through the food chain.

Certain species are more likely to be exposed
due to food-chain transfer of bioaccumulating
chemicals than others. Predators and other
species near the tops of food chains are among
the most vulnerable. Long-lived, fattier, and
larger species have a greater opportunity to
accumulate compounds in their tissues.
Species that are more sensitive to the
chemicals than the animals on which they
are preying may be at particular risk of
exposure (e.g., osprey feeding on contam-
inated fish).

- Certain chemicals are more likely to be
transferred via food webs than others.
Organochlorines and other persistent organic
compounds (either parent materials or
metabolites resistant to further degradation)
are more likely to be transferred than are
non-chlorinated hydrocarbons and metals.
Organic compounds with higher molecular
weights are more likely to be transferred
than those with lower molecular weights.
Compounds with high Log Pa values are
most likely to be accumulated.

Plants may take up chemicals with low Log P
values by way of their roots, but cannot
transport significant amounts of compounds
with high molecular weights and high Log P
values in the same manner. However, foliage
can become contaminated from soil or water
by sorption of volatilized chemical on the
leaves or by deposits of dust, aerosols, and
vapors.

The process that results in increased concentrations of
contaminants in organisms with increasing trophic levels in the food
Chain.

0 The logarithm of the octant-water coefficient (K ). Predictor of
billeccumulabon in the ails of fish and the fat of animals.

- Longer food chains increase the time needed
to reach equilibrium levels of contaminants
in the predators at the top of the chain. The
maximum value of bioaccumulation in the
top species is also lower in longer food chains,
but there is a greater certainty that a toxic
chemical will have time to exert its effects on
the population. Table 3.1 illustrates this for
DDT applied to forest foliage. The table also
shows the shift from DDT at the low end of
the food chain to the more stable and toxic
metabolite, DDE, at the high end.

- Bioaccumulation may be less than predicted
for a variety of reasons. For example,
organisms may avoid the chemical or prey
that have consumed it, or exposure time may
be insufficient to achieve equilibrium in
living tissues. Furthermore, not all food
chain transfers lead to biornegnification9.
Field monitoring should be used wherever
possible to determine actual tissue
concentrations.

- For terrestrial species, bioconcentration
factors (BCFs)10 of as little as 0.03 can be
significant if the residue is toxic. For aquatic
species, BCFs greater than 300 are generally
considered significant.

Table 3.1. Forest Food Chain for DOT

Receptor Chemical
Years to

Maximum Conc

Foliage

Forest litter

Litter invertebrates

Ground-feeding birds

Canopy-feeding birds

Bird-eating hawks
and owls

DDT

DDIrDDE

DOT/DOE

ODE

DDE

DDE

0

1

2

4-5

5-7

7-10

Source: James W. Gillett. Cornell Unwersity

9 Higher concentration in the consumer than in the contaminated
source.

10 The 8CF is the ratio of the concentration of a contaminant in the
organism to the concentration in the immediate environment (soil,
water, and sediments).
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Chapter 4

The Role of Technical Specialists in Ecological Assessment

"Every site is unique."

This is probably the most common generalization on
which ecologists who have worked on hazardous
waste sites will agree. It is also only partly true.

What makes every site unique is its particular
combination of characteristics - the contaminants of
concern, the topography of the site, the presence or
absence of surface water, the vegetation, other
species present, soil types, proximity to other import-
ant habitats, etc. Taken together, these factors
present an almost infinite array of potential
ecological risk scenarios - the populations at risk, the
nature of the contaminants, their toxicity to different
species, routes and probabilities of exposure, en-
vironmental factors contributing to or inhibiting
toxicity, short- and long-term shifts in the structure
of biotic communities, and the effects of remediation
on the habitats at or near the site.

Nonetheless, ecologists are able to find common
elements in their study of populations, communities,
and ecosystems, some of which were discussed in
Chapter 3. These common elements form the basis for
designing a strategy for characterizing any indi-
vidual site and defining its specific properties. Thus,
although every site is unique, the methods for
assessing each site are not. Deciding which factors
are important, and which methods to use to assess
those factors, is a complex task requiring the ex-
pertise of ecologists who are familiar with the
organisms, ecological processes, and environmental
parameters that characterize a site. This chapter
outlines how such specialists can help the RPM or
OSC specify, obtain, and evaluate information
needed to assess ecological effects at Superfund sites.

This guidance manual presumes that the RPM or
OSC will obtain the assistance of ecologists and other
environmental specialists. In some Regions, informal
or formally constituted technical assistance groups
already exist. In other Regions, advice may be
obtained from various sources, including:

- EPA Regional Environmental Services

- The EPA Environmental Response Team;

- EPA Regional NEPA coordinators;

- Ecosystem-specific EPA programs, such as
the Great Lakes National Program Office in
Chicago, or the Chesapeake Bay Program
Office in Annapolis, Maryland;

• Laboratories of EPA's Office of Research and
Development; and

- Regional and field offices of the U.S Fish and
Wildlife Service, the National Oceanic and
Atmospheric Administration (especially
NOAA's Coastal Resource Coordinators), and
other Federal and State environmental and
resource-management agencies.

Generally, technical specialists serve an advisory
role. Their function is to assist the RPM or OSC with
information collection and evaluation, and to help
ensure that ecological effects are properly considered
in investigations and decisions. In specific cases, it
may be possible to make arrangements (such as
interagency agreements in the case of non-EPA staff)
for them to be involved directly in conducting the
work.

In the folloWing sections, we describe how ecological
specialists can contribute to the RI/FS and Removal
processes. We have divided the discussion into five
major aspects:

- Site characterization,

- Site screening and identification of
information gaps,

Work plan development,

- Data review and interpretation, and

- Enforcement.

These divisions are made for convenience of
Divisions; discussion only. Not all sites will require all five
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types of activity, and some activities may proceed in
parallel rather than sequentially.

4.1 Site Characterization

RPMs and t .1!-iCs are encouraged to consult with
ecologists as early as possible to obtain their help in
conducting an effective ecological assessment. This
assessment should begin with an ecological
characterization of the site. In the RI/FS process, this
stage corresponds with the early phases of developing
a site manageinent strategy.

An initial site description will be necessary to orient
the technic:11'specialists. This description should be
assembled by the RPM or OSC from existing sources
of information, without conducting formal field
studies. Its pi 'friary purpose is to allow the specialists
to:

- Identify issues that should be addressed in
the ecological assessment to follow, and

Develop data-collection strategies.

The description should include information on the
location of the site, its history, likely contaminants of
concern, and the environmental setting of the
proposed actions. Although primary responsibility
for preparing the site description lies with the RPM
or OSC, the technical specialists should provide
guidance, when requested, on what information they
need in the initial site description to allow them to
understand the scope of the problem. Much of the
information needed at this stage is commonly used
material, available from published sources or from
previous asse.i.iments of the site. For example, studies
in support of it removal action may be useful in
planning for a Remedial Investigation.

Site location The technical specialists should be
provided with maps and descriptions of the site,
indicating, where possible:

The geographical area (town, county,
quadrant, or other appropriate unit) around
the

- The locutions of streams or other surface
waters on or near the site;

- Locutions of other ecological habitats such as
forested areas, grasslands, floodplains, and
wetlands on or near the site;

Locations of soil types and current or
projected uses; and

- Locations of contaminant sources at or near
the site.
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Topographical maps published by the U.S. Geological
Survey should be provided. For areas that are
predominantly privately owned, floodplains are
delineated on the Flood Insurance Rate Maps and the
Flood Hazard Boundary Maps published by the
Federal Emergency Management Agency. For areas
that are predominantly owned by States or the
Federal government, the controlling agency can
usually provide floodplain information.

Documentation of the fact that a site exists in or near
wetlands is an important first step in the ecological
assessment. Several sources of information are
available to RPMs and OSCs to determine if a
contaminated area is in or near a wetland. Maps of
wetlands are available from a variety of sources,
including the U.S. Fish and Wildlife Service, local
and State planning agencies, and the Section 404
staffs in the EPA Regions. The National Wetlands
Inventory maps (NWI) developed by the Fish and
Wildlife Service, or other more specific information
at the State level should be consulted as early as
possible. If more exact locations and/or boundaries
are required, the Federal Manual for Identifying a d
Delineating Jurisdictional Wetlands (March 1989)
should be consulted. This manual was developed to
identify jurisdictional wetlands subject to Section 404
of the Clean Water Act and the "Swampbusters"
provision in the Food Securities Act, as well as to
identify vegetated wetlands for the NWI.

The OSC or RPM should contact the State
Geographical Information System, Information
Management Office, and Land Management Offices
for additional maps of environmental resources.
Aerial and satellite photographs that include the site
and its surroundings should also be sought out and
provided to the specialists if appropriate.

Site history and contaminants of concern. The
initial site description should include a history of the
site drawn from existing sources. Topics that should
be addressed include available information on
chemical-handling activities, storage locations, and
known or potential contaminants. If a health effects
assessment has already been performed on the site,
standard information on contaminants - chemical
composition, amounts, and locations - will also be
useful for ecological assessment. Where available,
the descriptions of chemicals should also include in-
formation on:

Decomposition rates and products,

Bioaccumulation potential,

- Known toxic effects, and

Fate and transport.



Environmental setting. The initial site description
should include any available information on geology,
hydrogeology, and ecological habitats at or adjacent
to the site. Geological information may be obtainable
from existing publications of the U.S. Geological
Survey or similar sources. Precipitation records for
nearby weather stations (often located at the nearest
airport) can be obtained from the National Weather
Service. Previous environmental analyses may be
available for some sites, which could help identify
important habitats or species for the assessment to
consider. These might include, for example, an
Environmental Impact Statement for a nearby
facility (e.g., highway, power plant), a State
Remedial Action Plan for a designated Area of
Concern, or a National Pollutant Discharge
Elimination System permit for wastewater discharge
into a nearby waterway.

Obtaining information about local ecological
resources may require consultations with local
experts on the subject, including State pollution-
control officials, State or Federal fisheries and
wildlife-management specialists, State or Federal
foresters, agricultural extension agents or Soil
Conservation Service officials, and others familiar
with the terrain and biology of the region. These
individuals may also provide important details re-
garding past, present, and likely future uses of land
and water resources in the area. The RPM or OSC
may want to consult the technical assistance group or
individual specialists for help in identifying people to
contact for this information. These contacts may also
provide assistance in identifying potential ARARs for
the site.

Using this information, the technical specialists
should be able to begin identifying the habitats
potentially affected by contaminants at the site. Key
to this activity will be a preliminary definition of the
likely pathways for exposure to the contaminants.
Once these habitats are identified, the relevant Fed-
eral and State natural resource trustees should be
notified and invited to participate in planning the
ecological assessment, if they are not already serving
as technical specialists.

If possible, one or more technical specialists should
accompany the RPM or OSC to the site for an initial
field reconnaissance. This visit can help clarify for
the assistance group the kinds and amounts of data
that may be needed to characterize the site and its
contaminants, keeping in mind that seasonal
changes may alter the nature and quantity of
releases or affected organisms.

4.2 Site Screening and Identification of
Information Gaps

Following collection of existing data, the •technical
assistance group should be in a position to deterfhine
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the nature and extent of ecological assessment t
will be necessary for the site. if no ecological expos
pathways have been revealed in this initial revi
little or no additional work may be needed. Alt
natively, certain exposure pathways might
eliminated from further study while others mi
require more data. For instance, if there is no surf
water on the site and no opportunity
contaminants to reach surface waters off the s.
further data on aquatic effects would very likely
pointless, even though concern about exposure
terrestrial organisms might warrant extens
sampling and testing.

Examination of preliminary data could point
important gaps in the information concerni
characterization of the site. Site visits, aerial
satellite photographs, or information from loi
experts may reveal habitats subject to exposure tF
were not part of the original data-gathering effo
For instance, careful examination of the site rn4
result in the discovery of a previously unrepori
stream running through the property that could ra
questions about contaminants reaching an off-s
wetland.

Review of the data from initial studies may a.
indicate that potential exposure pathways
receptors were either overlooked or previous
unknown to the site investigators. For examp
evidence might be found that small mammals a
burrowing and foraging near storage facilities. TI
information would probably raise concern abo
direct exposure of these animals to contaminatic
Depending on the persistence and bioaccumulati
potential of the contaminants, the observation
these mammals might also suggest additional risk
predatory birds and mammals both on and off the s:
through the food chain. These concerns might th
lead to a new study plan to trap some of the main=
and test their tissues for contaminants.

The technical specialists might also conclude fro
information developed during the early stages th.
the contaminants identified at the site are causir
unexpected toxic effects. For instance, biotic surve:
might show an absence of certain fish species the
occur in otherwise similar, but uncontaminate
streams. If there is reason to suspect that the absent
of these fish may be caused by toxic effects, field (
laboratory toxicity tests might be appropriate
determine the toxicological potential of th
contaminants.

4.3 Advice on Work Plans

Where applicable, ecological assessment is a
integral part of the RINS Work Plan. Technics
specialists should be consulted as early as possible i
the development of the Work Plan and the Samplin
and Analysis Plan, to ensure that the plans for ecc



logical assessment are well designed and capable of
answering the necessary questions about the
ecological effects of the contaminants at a site.

Effective ecological assessment will require a design
that is tailored to each site's specific characteristics
and the specific concerns to be addressed. Choosing
which of the many possible variables to investigate in
the study will depend on the nature of the site, the
types of habitats present, and the objectives of the
study. The technical specialists should therefore
assist the RPM in specifying technical objectives for
the investigation. Such objectives might include:

- Determination of the extent or likelihood of
impact,

- Interim mitigation strategies

- Development of remedies, or

- Remediation criteria

and tactics,

The technical specialists can then help the RPM
develop data quality objectives to support these
technical objectives.

Although each assessment is in some way unique, it
is possible to outline the general types of data that
may be required. For terrestrial habitats, the
technical specialists may specify such data needs as:

- Survey information on soil types, vegetation
cover, and resident and migratory wildlife;

- Chemical analyses to be conducted in
addition to any previous work done as part of
a Preliminary Assessment or Site Investiga-
tion; and

- Site-specific toxicity assessments to be
conducted.

For fresh-water and marine habitats, the information
needed will most likely include:

- Survey data on kinds, distribution, and
abundance of populations of plants
(phytoplankton, algae, and higher plant
forms) and animals (fish, macro- and micro-
invertebrates) living in the water column and
in or on the bottom;

- Chemical analyses of samples of water,
sediments, leachates, and biological tissue;

Sediment composition and quality, grain
sizes, and total organic carbon; and

- Toxicity tests designed to detect and measure
the effects of contaminated environmental
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media on indicator species, or on a
representative sample of species, such as
water fleas (Daphnia or Ceriodaphnial,
amphipods, chironomid midge larvae, tubifi-
ciid worms, mysid shrimp, and fathead
minnows.

Where specialists have reason to believe that
contaminants may move from one type of habitat to
another, such as chemicals washing into a stream in
runoff water, data from each potentially exposed
habitat will be needed. The Superfund Exposure
Assessment Manual contains much valuable
information on predicting movement of contaminants
from one medium to another.

The technical specialists should also provide
guidance on such quality assurance and quality
control (QA/QC) issues as:

- The area to be covered in biotic and chemical
sampling programs,

- The number and distribution of samples and
replicates to be drawn from each habitat,

The preferred biological analysis techniques
to be used,

- Adherence to the assumptions of predictive
models used in the analysis,

The physical and chemical measurements
(e.g., dissolved oxygen in a water sample, pH
of water or soil, ambient temperature) to be
taken at the time of the survey, and

- Any special handling, preservation methods,
or other precautions to be applied to the
samples.

Technical specialists may make specific
recommendations on sampling and analytical
methods, or they may review plans and offer
comments or suggestions for improvement of the
assessment methodology. Ideally, the sampling and
assessment process should be a phased approach,
where preliminary results are reviewed by technical
specialists, who may find reason to suggest changes
in the scope of the project or in the methods used
during subsequent stages of the study.

4.4 Data Review and Interpretation

The technical assistance group should also be called
upon to review data and provide comments on the
interpretation of data. In mast situations, extensive
and long-term ecological studies are unlikely to be
undertaken, and informed professional judgment will
be required to determine if the weight of evidence
supports a particular decision regarding the site.



Specialists should be closely involved in reviewing
interim and draft assessments as these documents
are completed. The appropriate specialists should be
consulted to ensure that the assessments:

- Address all important habitats and
contaminants of concern,

- Identify all significant receptor populations,

- Portray all relevant routes of exposure,

- Characterize all significant ecological
threats, and

- Describe uncertainties in the assessment
process.

The specialists may also provide advice on how to
present the results to decision makers who are not
trained in environmental science.

4.5 Advice on Remedial Alternatives

Remediation measures can also pose environmental
threats.
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For instance, channeling a stream may depriv,
wetland of its primary water source; earthmov
and construction operations may increase siltatior
nearby streams due to increased soil runoff. In st.
situations, compliance with appropriate laws a
regulations may require that the remediation pl
include provisions for minimizing environmen
damage. Ecologists should therefore be involved
early as possible in the selection and review
remedial alternatives so that ecological as well
public health concerns are addressed in t
Feasibility Study.

Technical specialists should also be involved
designing monitoring programs to evaluate ti
success of a removal or remedial project. Biologic
monitoring plans should be developed to evaluate tt
effects of remedial actions on local populations
various forms of wildlife. In addition, toxicity tes
can be used as sensitive indicators of the presence (
absence of contaminants following remediation. Suc
tests may be useful in defining cleanup levels.

4.6 Enforcement Considerations

If ecological effects of contaminants are a factor in er
forcement actions, technical specialists may be
valuable resource both in crafting the decisio
documents and in providing support for the decisior.
Proposed decisions that incorporate ecologica
criteria for cleanup or remedial action should be re
viewed by appropriate ecological experts to ensurr
that the criteria (1) are accurately described and (2
can be effectively implemented. Technical specialist!
may serve as exprt witnesses in court of
administrative hearings in support of enforcement
actions. Finally, as di.;cussed above, ecologists ma)
be consulted on the design and implementation of
monitoring programs to help ensure that remedial
actions achieve their objectives.



Chapter 5

Planning an Ecological Assessment

Because ecological assessments will vary widely from
site to site, no standard design is appropriate. The
scope, level of detail, and design of the assessment
should be determined in close consultation with
ecologists who understand both the technical issues
involved and the requirements of the Superfund
program. Some of the factors that should enter into
the planning stage are:

The objectives of the assessment, as
determined by the management decisions
required at the site;

The programmatic goals, mandated
schedules, and budgetary restrictions
associated with the site's remediation;

The kinds, forms, and quantities of
contaminants at the site;

- The means of potential or actual release of
contaminants into the environment;

• The topography, hydrology, and other
physical and spatial features of the site;

The habitats potentially affected by the site;

- The populations potentially exposed to
contaminants;

- The exposure pathways to potentially
sensitive populations; and

The possible or actual ecological effects of the
contaminants or of remedial actions.

This phase of the assessment process is concerned
with determining what information should be collect-
ed for an ecological assessment. It consists primarily
of identifying characteristics of the contaminants and
the potentially affected environments, to:

— Determine if enough evidence exists to
warrant further investigation of ecological
effects at the site;

Establish the scope of the ecological
assessment (if one is judged necessary) in
terms of spatial and temporal extent, tests to
be conducted, time and resources needed, and
level of detail required; and

Define study goals and data quality
objectives if collection of new data is deemed
necessary.

If new data are collected, it is essential that data
quality objectives reflect specific programmatic
goals and management objectives, to ensure that
time and funds spent to gather and analyze data
are used efficiently and effectively.

This chapter discusses the principal components of
defining the scope and design:

- Determination of the objectives and level of
effort appropriate to the site and its
contaminants,

- Evaluation of site characteristics,

Evaluation of the contaminants of concern,

Identification of exposure pathways, and

Selection of assessment endpoints.

These are logically distinct activities, but they are
not necessarily undertaken sequentially. All may be
underway simultaneously, or one activity may await
the outcome of data from other activities. The
outcome of this process is the Sampling and Analysis
Plan (SAP), which specifies the methods for data
collection and analysis, and the procedures for
quality assurance and control (QA/QC).

5.1 Determination of Need, Objectives,
and Level of Effort for Ecological
Assessment

Defining the scope and design of an assessment is
initially based on available information and data
from previous studies. Using this material, the RPM
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or OSC should consult with technical specialists, who
can be expected to use good professional judgment to
provide advice on how to evaluate a specific site. The
outcome of this phase should be an assessment design
that will ensure scientific defensibility of data and
decisions based on those data, while remaining
cognizant of the CERCLA-mandated schedules and
budget constraints faced by decision makers.

An ecological assessment may be conducted to:

- Document actual or potential threat of
damage to the environment, in support of a
proposed removal action;

Define the extent of contamination;

- Determine the actual or potential effects of
contaminants on protected wildlife species,
habitats, or special environments;

- Document actual or potential adverse
ecological effects of contaminants, as part of a
Remedial Investigation;

Develop remediation criteria; and

Evaluate the ecological effects of remedial
alternatives, as part of a Feasibility Study.

A given assessment may entail one or more of these
objectives as the primary reason(s) for the study.
Specification of assessment objectives should in turn
allow clear definition of the ecological endpoints of
concern, the study methods to be employed, and the
data quality objectives for the study.

The RPM or OSC should confer with technical
specialists to determine appropriate levels of detail
for ecological assessment of a site based on available
information. This should be undertaken as an
iterative process. Data from the field may warrant
further investigation and greater detail. Conversely,
such data may indicate that little or no additional
work is necessary to characterize ecological effects.
The definition phase should be used to identify the
criteria needed to make these judgments.

Each assessment will vary in the extent to which
resources, exposure concentrations, effects, and other
variables are identified and quantified. The more
serious effects found may not relate absolutely to the
amount of detail required in the assessment. The
need for detailed, quantitative information will be
driven by the difficulty in adequately characterizing
the parameters that comprise the assessment. For
instance, a fish kill might be readily traced to a high
concentration of a contaminant from a point source.
On the other hand, considerable effort might be
needed to evaluate the causes of unusually low
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populations of fish in a stream that contains low
levels of diverse and dispersed contaminants

5.2 Evaluation of Site Characteristics

5.2.1 Nature and Extent of Contaminated Area

In defining the scope and design for an ecological
assessment, it is important to determine the full
spatial extent of the contamination rhrough
sampling and measurement. The sampling plan
should be designed with a broad enough radius to
find the "edge of the plume," the farthest extent of the
contamination in soils or other environmental media.

Maps and aerial photographs should be used
whenever possible to define the general habitats at or
adjacent to the site. Small wetlands, intermittent
streams, and other potentially important areas that
might have been missed during a preliminary site
visit may be seen from aerial photographs or maps.
Significant off-site information may also be derived
from good maps and photographs (e.g., discharges
from surrounding areas that may affect the site),
This type of information may provide significant
insight into the conduct of the site investigation.
Ground verification of ail habitat locations should be
conducted before developing any sampling plans.

At this stage, it is also important to determine which
transport processes are likely to be at work with
respect to each contaminant. From this information,
analysts should be able to discern likely off-site
exposure routes and the habitats threatened or
potentially threatened by that exposure. The RPM or
OSC should consult the Super fund Exposure
Assessment Manual (SEAM) for detailed information
on predicting chemical fate and transport in the
environment.

In characterizing a site and determining how
contaminants may move through the environment
associated with the site, the RPM or OSC should
examine trend data such as variations in climatic
conditions that may affect population levels of
resident species. These data may indicate conditions,
such as periods of high rainfall or drought, that place
additional stress on local ecosystems and may affect
the fate and effects of contaminants.

Based on all of this information, and in close
consultation with technical specialists, the RPM or
OSC should set site-specific objectives for
investigation of each potentially contaminated
habitat, including:

— Environmental media to be sampled and
analyzed for contaminant levels,

— Detection limits for contaminants,



- Toxicity tests to be performed and species to
be tested, and

- Ecological (population, community, or
ecosystem) effects to be measured or
predicted.

Data quality objectives arising from these study
objectives should then be developed to determine
what level of effort will be necessary to obtain
scientifically defensible answers. It is important to
emphasize that the extent of delineation of exposed
habitats should be determined by the potential for
exposure, not by arbitrary distances or boundaries
that lack a biological justification.

5.2.2 Sensitive Environments

For a particular site, the project team should prepare
a list of habitats requiring special attention in the
assessment. Although ecological judgment is
necessary to define some priorities, State and Federal
laws and regulations designate certain types of
environments, such as wetlands, as requiring special
consideration or protection. Critical habitats for
species listed as threatened or endangered also may
require protection. Consultation with natural
resource trustees and other technical specialists will
be invaluable in ensuring identification of these key
areas.

In addition to identifying habitats that meet specific
State or Federal criteria, the project team should also.
consider if any other habitats on the site are:

Unique or unusual, or

Necessary for continued propagation of key
species (e.g., rare or endangered species,
essential food sources or nesting sites for
other species, spawning and rearing habitats,
etc.).

The importance of habitats on or near a hazardous
waste site will vary from area to area, depending on
such factors as:

The species native to the area and their
significance (e.g., regionally important sport
fish),

- The availability and quality of substitute
habitats,

The land use and management patterns in
the area, and

- The value (economic, recreational, aesthetic,
etc.) placed on such habitats by local
residents and others.
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The project team should define and identify sensit,
environments based on a site- and area-speci
analysis, keeping in mind the ecological connectic
between the site and nearby habitats.

5.3 Contaminant Evaluation

5.3.1 Identification and Characterization

Along with site characterization, a parallel prime
jective in defining the scope and design of an asses
ment is to characterize the contaminants of conce
(and their transformation products) in terms of th(
known or suspected potential to cause ecologic
harm. Besides identifying and classifying the co
taminants of concern, the RPM or OSC should ma.
sure that characteristics of the chemicals are me
cured that will help to determine the site's likely ec
logical effects. Based on measured or calculated phy
ical/chemical properties and other published dat
the contaminants' likely persistence in the enviro
ment should be estimated. The RPM or OSC shou
also obtain information to describe the frequency, i
tensity, and route(s) of chemical release to the em
ronment.

Preliminary information on the physical/chemic
properties, bioaccumulation potential, and otht
characteristics of contaminants can be used to defir
the parameters of studies to be conducted for E
ecological assessment. For example:

if chemicals are known or suspected to t
water-soluble, analysts should be prepared i
investigate potential exposure routes t
aquatic habitats. Water-soluble compounc
may also be expected to move readily withi
the aqueous phase of some soils, increasin
the likelihood of exposure for soil-inhabitin
organisms.

For chemicals with low solubility in water
the RPM or OSC should investigate th
potential for the compound to adsorb to soi
particles. Should this occur, the chemica
could be transported through erosive soi
runoff to surface waters or other terrestria
environments near the site. Contaminates
soil particles may also be ingested b:
organisms living on or in the ground.

- If a contaminant is judged to be persistent, o.
if environmental release is frequent of
continuous, the ecological assessment ma)
(where time permits) include chronic as wel
as acute toxicity tests on potentially exposec
organisms. The RPM or OSC may also need tc
consider studies and/or use of appropriate
predictive models to assess long-term
population effects.



if compounds are known or suspected to
bioaccumulate, studies may be needed to
determine the extent of bioaccumulation in
potentially exposed organisms. This wilt
probably entail a close look at transport and
exposure pathways and collecting data on
contaminant concentrations in tissues of
likely bioaccumulators such as fish.

5.3.2 Biological and Environmental
Concentrations

Based on the preliminary information about the
nature the contaminants, a sampling and analysis
plan can be devised to determine contaminant
Concentrations in all relevant media. As in all other
assessments, the best measures are those that are
accurate, precise, and representative of the situation
in space and time. The best way to achieve this is to
plan sampling programs with ecological assessment
as a clearly specified objective. As a general
principle, sampling, monitoring, and measurement
should be designed by taking account of exposure
pathways to habitats and organisms on or near the
site.

A brief field reconnaissance of the site, combined
with accurate maps or aerial photographs, should be
sufficient to identify important habitats that may
require sampling. Consultation with ecologists
familiar with the area will probably indicate the
kinds of organisms to be expected on the site and the
probable exposure pathways that should be
investigated. This in turn should lead to study
designs for measuring contaminants in media
appropriate to those exposure pathways. For
instance, if a compound is known or suspected to be
volatile, air sampling in potentially exposed habitats
may be appropriate. If the chemicals are believed to
have reached surface waters, stream sediments and
biota may need to be analyzed to determine the full
extent of contamination. If biological transport of the
contaminants is considered possible, the sampling
plan may need to include testing for the presence or
effects of low levels of chemical at some distance from
the source.

If contaminants are suspected of bioaccumulation or
are considered fairly persistent, the RPM or OSC may
need to require studies to determine if the chemicals
are being transferred from organism to organism
through the food web. Food-chain linkages can be
evaluated using information on the trophic
relationships of the species at a site. Direct
measurements of chemical residues in animal tissues
provide the most direct approach for assessing the
extent to which food chain transfer of chemicals may
be occurring. If such biological transfer of
contaminants is suspected, the RPM or OSC should
consult with technical specialists on the proper
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design of studies to evaluate the extent and effects of
the phenomenon.

Estimating chemical fate and transport is a key first
step in quantifying exposure. Having identified the
exposure pathways, the analyst should plan on
sampling pertinent media to determine the
concentrations of the contaminants of concern. As
discussed in detail in the SEAM, predictive models
can help in estimating fate and transport of
contaminants. For Superfund sites, the analyst
should consult the SEAM and specialists to
determine the applicability of any particular model
to the specific site. Among the considerations will be
the assumptions underlying the model, the quantity
and quality of input data needed, and the degree of
confidence in the model's results. The decision on
what model(s) to use may determine sampling and
analytical design, including analyses required,
sample sizes, sampling method, and sampling
frequency.

5.3.3 Toxicity of Contaminants

A key objective of the definition phase of the
assessment process is to develop a sampling and
analysis plan to assess the toxicity of site
contaminants to potentially exposed populations of
plants and animals. Evaluating the toxicity of a
substance at a particular site requires careful
specification of the effects of concern, such as
mortality or reproductive failure, and the duration of
exposure (i.e., acute or chronic). At the planning
stage, literature reviews are the most likely sources
of information on the toxicity of contaminants.
Literature searches can help guide an investigation,
especially in identifying the likely mechanisms of
toxicity. However, the user of a literature review
must fully understand the restricted character of the
information. Its value in characterizing actual or
probable hazards at a specific site is extremely
limited, for several reasons:

Toxicologists generally study a population of
one species because the effects on a
community or ecosystem are too difficult for
standard practice. If the species chosen for
the study is not a good indicator species for
habitats found at the site, the study's findings
may be a poor predictor of the site's actual
hazards.

Toxicologists generally study the effects of a
single toxicant at a time. This practice is
rarely representative of field conditions
where organisms may be stressed
simultaneously by several toxicants,
fluctuations in the availability and quality of
nutrients, and variations in weather and
climate. When organisms are exposed to two
toxicants at the same time, the effects may be



directly additive, more than additive
(synergistic), or less than additive
(antagonistic), depending on the toxicants in
question, the organisms exposed, and the
environmental conditions.

- Published research may use death or a
subacute effect, such as behavioral change, as
the endpoint. incorporating statistics into
their analyses, scientists may select the
median (50 percent) response of a population,
or they may choose some other percentile of
response as appropriate, perhaps the 10
percent or the 90 percent response. Unless
the measures used in the research correspond
well to the objectives of the, ecological
assessment, the results may be difficult to
apply to the specific site or contaminants at
issue.

Researchers usually report a fixed time for an
experiment. For example, for aquatic tests,
toxicologists often study the response over 48
or 96 hours, depending on the species and the
toxicant. Occasionally, researchers will study
a complete generation of organisms or a
complete cycle of reproduction and
recruitment, but rarely do they have the
resources or time to study several
generations.

A wide array of experimental protocols and results
exists in the literature, in which every variation from
study to study can be found different organisms,
toxicants, laboratory conditions, endpoints,
concentrations, statistical summaries, and durations.
Although all of these studies may be informative for
some purposes, they are difficult to compare and
contrast, and judging the validity of extrapolation to
a specific site and its contaminants should be left to
qualified specialists.

Despite the wide diversity of experimental designs,
ecologists have settled on a few widely recognized_
organisms and protocols for study. For example:

- To study effects on terrestrial invertebrates,
researchers commonly use one or more
species of earthworms to represent soil
organisms, generally using two- or four-week
test protocols.

- Toxicology studies of birds often use bobwhite
quail, ring-necked pheasants, or mallard
ducks.

Because of their widespread use for human
health assessment, there exists a large data
base of toxicity studies on laboratory rats,
mice, and rabbits. Therefore, these are also
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commonly used as surrogate species for
estimation of toxicity to other mammals.

- For equivalent studies of aquatic organisms,
scientists have long used species of Daphnia
or Ceriodaphnia (water fleas) to represent
freshwater invertebrates in 48- or 96-hour
test protocols, while freshwater fish have
been represented by the fathead minnow,
rainbow trout, and bluegill.

The MicrotoxR test, dissolved oxygen
depletion test, or reazurin reduction test are
sometimes used to indicate toxic effects on
microbial populations.

Commonly studied marine and estuarine
species include rnysid shrimp, Dunger and
blue crabs, oysters, mussels, and sheep ,head
minnows.

— For studies of effects on plants, domesticated
species are often used, such as lettuce seeds in
germination tests.

It is often possible to select one or more of these
commonly tested species as surrogates for species
found at a site if toxicity testing is warranted. To
develop a proper understanding of conditions at the
site, data on surrogate species need to be interpreted
by wildlife/fishery toxicologists and ecologists
experienced in evaluating contaminants. Differences
in physiology between closely related species or
apparently minor differences in physical or biological
conditions at the site can often complicate such
interpretations.

Literature surveys can help identify possible targets
for investigation if toxic effects are reported, but they
are unlikely to eliminate chemicals from further
consideration if negative results are reported.
Positive findings in a laboratory research study of
toxic effects may indicate the mode of action of the
chemical. They may also help the investigator
determine the endpoint for toxicity tests conducted
with materials from the site. Laboratory tests
indicating low toxicity may or may not mean low
toxicity in the field, since even the best laboratory
simulation cannot mirror field conditions.

Generally speaking, field data, monitoring
information, and toxicity testing of contaminated
media are more useful and reliable than literature
estimates. Wherever possible, the assessment should
be based on data collected from the field.

In those circumstances where exposure appears
likely, toxicity testing will be needed to determine
the effects of contaminants in the concentrations
found or expected at the site on potentially exposed
plant and animal populations. Results from



published studies can serve as a useful guide for
deciding:

- What toxicity tests (e.g., acute, chronic)
should be conducted with field-collected
samples,

- What kinds of organisms should be tested,

- What effects should be anticipated, and

- How the tests should be interpreted.

From these decisions, a specific set of data quality
objectives should be formulated, including:

The number and type of tests to be run,

The environmental conditions to be
monitored,

- The detection limits for contaminants,

- The number of samples to be taken, and

The acceptable margin of error in analyzing
results.

Site-specific information on sensitivity to
contaminants should be gathered wherever
necessary and feasible. Studies to collect such data
should be designed carefully, in close consultation
with technical specialists. The general categories of
studies that might be conducted include the
following:

- In-situ (in-field) toxicity tests. Methods for
in-situ studies are available for aquatic
toxicology and, to a more limited extent,
terrestrial toxicology. Such methods usually
involve exposing animals in the field to
existing aquatic or soil conditions. Generally,
these methods involve the use of enclosures to
hold the animals at a specific location for the
designated exposure period (e.g., caged fish
studies).

- Field observations. Correlation of the
abundance and distribution of animals and
plants with measurements of chemical
concentrations may not prove the existence of
toxic effects, but may offer some insights as to
likely sensitivities and add to the "weight of
evidence" concerning the site.

- Toxicity tests of contaminated water, soil,
sediments, or elutriates in the laboratory.
These can be used to evaluate the lethal or
sublethal effects of chemicals as they occur in
environmental media. They can also be used
to test for toxicity of mixtures as they

actually occur in the environment. Some
methods for these tests have been published
by EPA.'

5.3.4 Potential ARARs and Criteria

Once the contaminants at a site have been identified,
the RPM or OSC should identify those for which
criteria have been established, and determine
whether any such criteria apply as potential ARARs
at the site in question. (See Chapter 2.) If usable and
applicable criteria exist, the assessment should
include sampling and monitoring plans to determine
the extent to which those criteria are exceeded by
environmental concentrations at the site. If criteria
do not exist for the contaminants in question,
analysis of known toxic effects and possible threshold
levels may be used to develop site-specific criteria
against which to compare field data. The RPM or
OSC may also wish to consult with technical
'specialists to determine if any chemicals for which
criteria have been established might be appropriate
analogues for the contaminants of concern at the site.
EPA's Office of Toxic Substances has published a
volume describing the use of analogues for
estimating toxicity to aquatic organisms.2

5.4 Potential for Exposure

Before the effects of a contaminant on an organism
can be evaluated, it is necessary to know how much of
the chemical is actually or potentially reaching the
point of exposure (the location where effects can
occur). This depends on characteristics of the
contaminant, the organism, and the environment.
Exposure assessment seeks to answer the following
questions:

- What organisms are actually or potentially
exposed to contaminants from the site?

What are the significant routes of exposure?

To what amounts of each contaminant are
organisms actually or potentially exposed?

- How long is each exposure?

How often does or will exposure take place?

T Ecological Assessments of Hazardous Waste Sites: A Field and
Laboratory Deference Document (EPA/600/389/0131, EPA Office
of Research and Development. 1989; J.C. Greene, S.A. Peterson,
C.L. Bartels, and W.E. Miller, Bioassay Protocols for Assessing

Acute and Chronic Toxicity at Hazardous Waste Sites, EPA
Office of Research and Development, January 1988.

2 Estimating Toxicity of Industrial Chemicals to Aquatic
Organisms Using Structure Activity Relationships, Office of Toxic
Substances (EPA/560.688/001), July 1988.

40



— What seasonal and climatic variations in
conditions are likely to affect exposure?

- What are the site-specific geophysical,
physical, and chemical conditions affecting
exposure?

Analysis of contaminant concentrations in tissues of
exposed organisms can help provide a link between
environmental concentrations and the amount of
contaminant likely to reach the site of action. For
many contaminants and organisms, time delays may
need to be considered when attempting to correlate
environmental and biotic concentrations. This will
allow for the time that may elapse before a chemical
is taken up into living tissue. Some of the factors that
may influence uptake include:

The environmental concentration of the
contaminant in the media to which the
organism is most often exposed; •

The metabolic rate of the organism, which
in turn may be a function of such
environmental parameters as temperature,
availability of sunlight, water, nutrients,
oxygen, etc.;

Species-specific metabolic processes, such
as food absorption rates and the ability to
degrade, accumulate, store, and/or excrete
the contaminant;

— Behavioral characteristics such as food
preferences and feeding rates (both of which
may vary with the time of year and the age of
the organism), and the ability to detect and
avoid contaminated media or food;

Other characteristics of the organism,
such as gill surface area, lipid content, and
metabolic ability to liberate a "bound"
residue; and

- The bioavailability of the contaminant, i.e.,
its tendency to partition into a form
conducive to uptake; this will vary among
chemicals and organisms. Bioavailability
will be influenced by such environmental
factors as temperature, salinity, pH, redox
potential, particle size distribution, and
organic carbon concentrations.

Because individuals and species accumulate
contaminants differentially in their tissues,
environmental concentrations and uptake rates will
not necessarily predict biotic concentrations.
Pharmacokinetic distribution following bioaccum-
ulation determines the concentration of contaminant
that actually reaches the physiological site of action
within an organism, and thus the likelihood of

adverse effects. Whether or not bioaccumulation
suspected, analysts should try to determir,
contaminant concentrations in environmental med:
and biotic tissues simultaneously. Based on they
data, site-specific bioconcentration factors ( BC F.!
can be estimated. One must make sure, however, the
the measured environmental concentrations ar
relatively stable and not short-term aberrations. i
site-specific BCFs cannot be derived from monitorin.
data, the analyst may need to use published BC'
values or predicted BCFs.

To be meaningful, chemical analyses of biota shoulc
use sample sizes large enough to obtain variance
estimates. Extrapolating contaminant
concentrations from a sample of organisms to an
average for the population may be a complex process.
Such factors as the time of year of the sample, the life
stage or age of the organisms, and the spatial
distribution of the population may need to be
considered. For highly mobile animals, estimates of
exposure may need to be adjusted to account for the
likelihood that not all of the animal's food will be
obtained from the affected area. In one study, for
example, the analysts calculated exposures for mink
and mallard ducks based on the assumption that the
contaminated area represented ten percent of their
home ranges. When such adjustments are made, the
analyst should clearly state the justification for the
assumptions and estimates used.

The SEAM provides detailed guidance on estimating
or predicting environmental concentrations in media
and intermedia transfers of contaminants. In
addition, it offers a brief discussion on evaluating
biotic exposure pathways to human populations.
However, the SEAM is specifically intended for
estimation of human exposure. Since human and
environmental receptors do not share all exposure
routes, the analyst will need to go beyond the decision
models provided in the SEAM to consider exposure of
environmental receptors. For example, in the
exposure assessment for contaminated soil, the
analyst will need to determine if the soil is sterile or
if it is inhabited by plants and animals. If the soil is
inhabited, the analyst will need to determine if
organisms are contaminated and, if so, what the
potential is for off-site movement of animals or food
chain transfer of contaminants.

5.5 Selection of Assessment and
Measurement Endpoints

Based on the available information concerning the
site, the contaminants, and the likely exposure
pathways, the analyst should identify and select
appropriate endpoints for the assessment. The
companion volume to this manual discusses in detail
the distinction between assessment and
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measurement endpoints.3 Assessment endpoints
are those describing the effects that drive decision
making, such as reduction of key populations or
disruption of community structure. Measurement
endpoints are those used in the field to approximate,
represent, or lead to the assessment endpoint. If new
data are to be collected to evaluate these endpoints,
EPA's guidance on data quality objectives should be
followed (see Section 5.6).

5.5.1 Ecological Endpoints

Toxicity of contaminants to individual organisms can
have consequences for populations, communities, and
ecosystems. As discussed in Chapter 3, changes in
rates of mortality, birth, immigration, and
emigration can cause population sizes in an affected
area to increase or decrease. These changes can also
lead to shifts in the spatial distribution of
populations in the environment. Such population-
level effects may in turn determine the nature of
changes in community structure and function, such
as reduction in species diversity, simplification of
food webs, and shifts in competitive advantages
among species sharing a limited resource. Finally,
ecosystem functions may be affected by
contaminants, which can cause changes in
productivity or disruption of key processes. For
example, at a Superfund site contaminated with
creosote and related compounds, the analysts noted:

The presence of beds of detritus in the stream and
layers of contaminated undecomposed leaves in
the soil indicates that litter degradation is not
occurring, at least not at a natural rate.

Contaminants can disturb ecosystems in ways other
than direct toxicity. For example, a chemical that
decreases available oxygen in aquatic systems can
have catastrophic effects, whether or not it is toxic to
the organisms there. Contamination leading to
destruction of terrestrial vegetation can result in
increased sedimentation of streams, which can
adversely affect benthic populations that never come
in contact with the chemical. Remedial actions that
reduce water flow to a wetland or that replace
indigenous vegetation with introduced plant species
can remove an essential resource for one or more
species in the community. In assessing the ecological
effects of a site or its remediation, the analyst should
consider use of appropriate measures of community
and ecosystem function to determine if the weight of
evidence indicates that effects other than toxicity are
significant.

To characterize the effects of contaminants on
populations, communities, and ecosystems, the

3 Ecological Assessments of Hazardous Waste Sites: A
Reference Document. EPA Office of Research and Development.
1989.

analyst may choose one or more measures depending
on the objectives of the study.

Use of these measures will usually require
comparison of the site to a carefully selected
reference area. To allow proper comparison, it is
important that reference areas be chosen that:

- Are in close proximity to the contaminated
area(s):

- Closely resemble the area(s) of concern in
terms of topography, soil composition, water
chemistry, etc.; and

Have no apparent exposure pathways from
the site in question or from other sources of
contamination.

The RPM or OSC should consult closely with
technical specialists on specific criteria for selecting
an appropriate reference area.

The following are examples of measures that might
be used to compare contaminated and reference
areas:

Population abundance — the number of
individuals of a species in a given area,
usually measured over a period of time or at a
specified time;

- Age structure — the number of individuals in
the population in each of several age classes
or life history stages, which can be an
indicator as to whether the population is
increasing, decreasing, or stable;

- Reproductive potential and fecundity —
expressed as the proportion of females of
reproductive age, the number of gravid
females, the number of eggs or viable
offspring per female, or the percentage of
females surviving to reproductive age;

- Species diversity — the number of species in
an area (species richness), the distribution of
abundance among species (evenness), or an
index combining the two;

- Food web or tropbic diversity — calculated
in the same way as species diversity, but
classifying organisms according to their place
in the food web;

— Nutrient retention or loss — the amount of
undecomposed litter or, conversely, the
amounts of nutrients lost to ground or surface
waters;
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Standing crop or standing stock — total
biomass in an area; and

- Productivity — sometimes determined in-
directly by measuring oxygen production by
the plant community per unit time; ecologists
also sometimes gauge respiration rates by
measuring carbon dioxide output per unit
time, and calculate the ratio of production to
respiration (P/R ratio) as a measure of the
efficiency of the ecosystem.

From measures such as these, specific assessment
endpoints can be established, such as "reduction in
population abundance" or "reduced fecundity." These
would then be quantified to develop site-specific
measurement endpoints, such as "significant
difference between contaminated and reference areas
with respect to numbers of organisms or numbers of
young per female."

The analyst should use these measures with a great
deal of caution. If differences appear in the above
measures between contaminated and
uncontaminated areas, it is a complex task to
demonstrate that the effect observed is the result of
contamination rather than some other factor.

In planning an ecological assessment, the OSC or
RPM will be concerned with potentially affected
habitats and, through them, potentially affected
populations. Within each of these categories, a set of
characteristic endpoints will need to be considered,
and special types will elicit particular attention.

5.5.2 Evaluation of Potentially Affected Habitats

Habitats in the vicinity of a Superfund site can be
affected by:

- Direct or indirect exposure to the site's
contaminants due to transport from the
source;

- Physical disruption of the habitat due to the
site's design or operation;

- Chemical disruption of ecosystem processes
due to the contaminants' interference with
natural biochemical, physiological, and
behavioral processes;

- Physical or chemical disturbance or
destruction due to cleanup or remedial
activities; and/or

- Other stresses not related to the site or its
contaminants, such as extreme weather
conditions or air pollution.
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Each of these types of effects will be manifesto
differently in different ecosystems, depending on ti-
magnitude of the disturbance and the nature of tF
habitat receiving the disturbance. The various type
of terrestrial, aquatic, and marine ecosystems eac
have their own particular structures, dynamic.
energy flows, and transport mechanisms thz
determine how they are affected by chemical c
physical insult such as might occur at a Superfun
site.

Structure and Dynamics

Planning an ecological assessment should conside
collection of qualitative and (where feasible
quantitative information about the structure an
dynamics of biotic communities that are potential)
threatened, with sufficient detail to:

Decide whether a detailed ecologica
assessment is necessary,

- Develop a defensible professional judgmen
as to the likelihood of contamination an(
adverse effects, and

- Define study goals and data qualit:
objectives for an ecological assessment if it i°
justified by the preliminary evidence.

When considering study objectives for an ecologica.
assessment, the RPM or OSC may wish to specify
that data be collected to support calculation of certair
measures of community structure and function
These include determining species diversity anc
community productivity. It is important to recognize
that such measures were not designed for the purpose
of estimating or demonstrating environmental harm.
and they may be inappropriate for many sites. When
these measures are used, they should not be relied
upon to the exclusion of other information; rather,
they may add to the weight of evidence supporting a
particular conclusion about a site and its
contaminants. Used properly, in close consultaiLn
with technical specialists, these measures may help
to:

- Delineate the extent of contamination at a
site, and/or

Document the ecological effects, of
contamination.

Measures of biotic diversity have often been used to
aid in characterizing community structure. The use
of these measures in the context of hazardous waste
sites rests on the premise that a disturbed or stressed
area will exhibit changes in the composition and
relative abundance of species as compared to a
reference area that appears not to be contaminated.
When using diversity indices or measures of



community structure, the analyst should choose for
study those segments of the ecosystem that are likely
to:

- Be exposed to the contaminants of concern,
and/or

- Contain organisms suspected of being
vulnerable or sensitive to those contaminants
or the effects of re mediation.

Thus, for example, if the chemicals are present in
surface soils, it would probably be useful to apply
diversity comparisons to the soil or leaf litter
prganisms at a potentially affected site and a
reference area.

The Office of Research and Development volume,
Ecological Assessments of Hazardous Waste Sites: A
Reference Document, contains detailed discussions of
assessment and measurement endpoints for
'evaluating community and ecosystem level effects.

Significance and Uniqueness

The significance or uniqueness of an environment is
often a subjective judgment, that may be determined
by social, aesthetic, or economic considerations. Some
'environments, such as critical habitats for
endangered species, are defined by law. To the extent
that these concerns can be spelled out in the
definition phase, they should be articulated with
regard to any such habitats. Generally speaking,
environments may be considered significant because,
in the professional opinion of technical specialists,
they:

Are unusually large or small,

- Contain an unusually large number of
species,

- Are extremely productive (such as an
important fishery),

- Contain species considered rare in the area,
or

- Are especially sensitive to disturbance.

In defining the scope of an ecological assessment,
consideration of such environments should be similar
to that given to rare and endangered species (see
below). These areas may have unusual underlying
physical and chemical characteristics that may affect
removal and remediation decisions. The existence,
location, and sensitivity of such environments should
be noted, and study objectives may need to be
developed to reflect the potential exposure of these
special areas to contamination.
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5.5.3 Evaluation of Potentially Affected
Populations

Productivity► and Abundance
Ecologists use the word "productivity" to mean the
rate at which new biomass is produced per unit time.
Plant stress may be a useful indicator of reduced
productivity in an affected area. Visual inspection of
the site during an initial visit may be sufficient to
identify probable stress on terrestrial vegetation
(such as yellowing, leaf drop, or other symptoms), but
it is important to bear in mind that the cause could be
something other than toxic effects of the
contaminants. Reduction in the growth of plants in
terrestrial or aquatic habitats will not be as easily
observed and may require a detailed botanical survey
in comparison to a reference area to be verified.
Bioassays may need to be conducted to determine if
the productivity of the plant community is being
affected, and whether or not contaminants from the
site are implicated. Toxic effects may be determined
in tests usingalgae or easily grown terrestrial plants
as test species. Seed germination, root elongation and
morphology, and plant growth assays can be used to
evaluate contaminated soils' effects on plant
development.

Toxic chemicals may exhibit a wide range of effects
that can ultimately influence productivity and
abundance of animals. Effects of contaminants on
animal productivity can be assessed through the use
of field ecological studies, on-site toxicity tests, and
laboratory tests. Study designs and data quality
objectives for field and laboratory studies should be
developed to determine exposure concentrations and
their likely relation to observed or suspected effects.

The RPM or OSC should seek out trend data such as
population fluctuations of key species over time. Such
information may be available from State and Federal
fish and game personnel, or from previous
environmental analyses (such as an Environmental
Impact Statement) conducted in the vicinity of the
site. These data can assist analysts in distinguishing
between normal fluctuations and changes that may
be attributable to the effects of contamination.

Rare, Threatened, and Endangered Species

By definition, endangered and threatened species are
already at risk of extinction: the loss of only a few
individuals from the population may have significant
consequences for the continued existence of the
species. In the definition phase of the assessment
process, the presence of threatened or endangered
species, and/or habitats critical to their survival,
should be documented. If information is available on
these or related species' sensitivity to contaminants
of concern, this should also be indicated. The RPM or
OSC should consult with Federal and State natural



resource trustees or other specialists to determine the
location of such species and their potential for
exposure to the contaminants.

Rare species may present a more difficult problem for
ecological assessment. A species may be rare in a
given locale because:

The area is at the edge of the species'
principal geographical range,

- The natural habitats available in the area
are only marginally able to support the
species,

- The species may be prevented from attaining
high numbers by competition from other
species or by predation, or

- The species depends upon rare habitats or
food sources for its continued existence.

If a species is rare, but not legally designated as
either threatened or endangered, the RPM or OSC
will have to depend on consultation with local
ecologists and other experts to determine the
importance of the species in the context of the site.

The major sources of information on rare, threatened,
and endangered species are field offices of the Fish
and Wildlife Service (U.S. Department of Interior)
and the National Oceanic and Atmospheric
Administration (U.S. Department of Commerce),
officials of State fish and game departments and
natural heritage programs, and local conservation
officials and private organizations.

Potentially Affected Sport or Commercial Species

In planning an ecological assessment, the analyst
should note potential effects on species that are of
recreational and commercial importance. In addition,
species such as food sources that directly support
these important species, and habitats essential for
their reproduction and survival, should be considered
in the planning and assessment process.

Information on which species are of recreational or
commercial importance in an area can be gathered
from State environmental or fish and wildlife
agencies, Federal agencies such as NOAA and the
U.S. Fish and Wildlife Service, and local
conservation and fish and game personnel.
Commercial fishermen's and trappers' associations
may also be valuable sources of data.

Most States maintain fish stocking programs for
sport or commercial fisheries. The agencies running
these programs can provide information on where
fish are stocked and released, and the areas to which
they migrate. Many States also gather creel survey

data for stream reaches or other bodies of water, aI
collect harvest data for management of deer, gar
birds, and other animals.

5.6 Sampling and Analysis Plan

The planning stage of the ecological assessme:
process culminates in the Sampling and Analys
Plan (SAP), which consists of a Field Sampling Plf.
and a Quality Assurance Project Plan (QAPP).
directing the preparation of the SAP, the OSC
RPM should be satisfied that the following questior
are answered:

- What are the specific objectives of the samplin
effort?

- How will the proposed data collection meet thof
objectives?

- Will the sampling plan (types, number
distribution, and timing of samples) provici
sufficient information to meet the objectives?

- Does the sampling plan address all importer
exposure pathways and environmental receptors

- Does the sampling plan make the best use o
preexisting data and sampling locations?

Is the sampling of the various media associate(
with the site coordinated to allow maximun
integration of the data (e.g., to measure or predic
intermedia transfer of contaminants)?

5.6.1 Field Sampling Plan

To address all of these issues effectively, a Sampling
and Analysis Plan should be developed that takes
account of:

- Actual or potential
release,

sources of contaminant

- The media to which contaminants can be or are
being released,

- The organisms that can come into contact with
the contaminants, and

- The environmental conditions under wnich
transport and/or exposure may be taking place.

Identification of exposure routes and media should
lead in turn to a selection of the most appropriate
plant and animal species to be sampled for analysis of
contaminant concentration, toxicity testing, or other
measures of potential effects. If food-chain transfer of
contaminants is suspected, information on the
trophic structures of affected ecosystems will be
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needed to determine which species should be
examined for chemical residues.

Biological data to be collected in conjunction with
these analyses may include such parameters as dry
weight of tissues or organisms, percent moisture,
lipid content, and the size and age or life stage of the
organism. Contaminant concentrations may need to
be expressed relative to the whole-body weight
(sometimes minus the intestines) or weight of the
edible portion (for input to human health studies).

Depending on the media to be sampled, the
contaminants of concern, and the organisms under
study, the sampling plan will also require collection
of data on environmental conditions at the time of the
study. For aquatic systems, these include:

- Water quality parameters such as hardness,
pH, dissolved oxygen, salinity (for marine
ecosystems), temperature, presence or absence of
thermocline, color, dissolved organic carbon,
conductivity, and total suspended solids:

Hydrologic characteristics such as flow rate,
ground-water dischargeirecharge rates, aquifer
thickness and hydraulic conductivity, depth,
velocity and direction of current, tidal cycle and
heights, and surface water inputs and outflows;
and

Sediment parameters such as grain size
distribution, permeability and porosity, bulk
density, organic carbon content, pH, color,
general mineral composition, benthic oxygen
conditions, and water content.

For studies of potentially contaminated soil,
information will be needed on such parameters as
particle size, permeability and porosity, fraction and
total organic carbon, pH, redox potential, water
content, color,and soil type.

The OSC or RPM should consult the SEAM and
technical specialists to determine the specific set of
environmental parameters that should be measured
to permit effective analysis of contaminant fate,
transport, exposure, and effects.

5.8.2 Quality Assurance

EPA policy requires that all Regional Offices,
program offices, laboratories, and States participate
in a centrally managed quality assurance (QA)
program. This requirement, applies to all
environmental sampling, monitoring, and
measurement efforts mandated or supported by EPA
through regulations, grants, contracts, or other
formal means. Each program office or laboratory that
generates data must implement minimum
procedures to ensure that the precision, accuracy,

completeness, and representativeness of the data ar
known and documented.

To ensure that these responsibilities are me
uniformly across the Agency, each EPA prograr
office or laboratory must have a written Qualit
Assurance Project Plan (QAPP) covering eac:
monitoring or measurement activity within it
purview. These Quality Assurance and Qualit
Control (QA/QC) requirements apply for al
monitoring at all Superfund sites or at any location
where toxic substances have been released to the
environment.

QAPPs are written documents for all plannec
sampling or monitoring at a named location
including ecological assessments of Superfund sites.
The program office, Regional Office, contractor
grantee, State, or other organization must prepare
and receive written approval for the QAPP for the
specific sampling and measurement program before
the field or laboratory work can begin.

The QAPP presents, in specific terms, the policies,
organization, objectives, functional activities, and
specific QA/QC activities designed to achieve the
data quality goals for single or continuing activities.
The QAPP must cover all environmentally related
measurements, including but not limited to:

- The measurement of physical, chemical, or
biological variables in air, water, soil, or other
environmental media;

The determination of the presence or absence of
pollutants or contaminants in waste streams or
site media;

- The assessment of ecological effects studies;

- The study of laboratory simulation of
environmental events; and

The study or measurement of pollutant transport
and fate, including diffusion (i.e., dispersion and
transport) models.

The QAPP serves two important functions. First, it
seeks to ensure that as much as possible is done at the
beginning of a study to achieve the QA objectives for
the data. Second, it allows for analysis of the study to
determine what improvements can be made if QA
objectives are not met. The plan cannot guarantee
results, but it requires the analyst to justify a
particular approach before proceeding.

For each major measurement variable, the QAPP
must state specific data quality objectives. This is
usually accomplished by preparing a table listing the
variable, the sampling method, the measurement
method, the experimental conditions, the target
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precision (measured in relative standard deviation),
the target accuracy (measured in acceptable relative
deviation from the true value), and the completeness
(measured in terms of percent coverage). The RPM or
OSC should also require project analysts to specify
clearly.

What tests are to be performed,

What measurements are to be taken, and

How the results will be used (e.g., estimate
exposure, correlate diversity or abundance with a

chemical gradient, predict population response to
ambient contaminant levels).

Consultation with a technical assistance group to
define data needs and study goals is essential for the
successful specification of data quality objectives.
The ecological assessment is not a research project
and thus should not be expected to entail long-term
field studies. With the guidance of technical
specialists who understand both the scientific
questions at issue and the exigencies of the
Superfund program, it is possible to define carefully
delineated studies to collect the data needed for
making reasoned judgments on Superfund sites.
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Chapter 6

Organization and Presentation of an Ecological Assessment

This chapter provides a checklist of the basic ques-
tions that should be asked in an ecological
assessment. It is intended to ensure completeness and
consistency in the reporting of assessment results.
The amount of detail required in a given report will
depend upon the scope of the study, as determined in
the iterative planning process discussed in Chapter 5,
and the amount of data collected in the investigation.
Regardless of the level of detail, the assessment
report should be clear and concise, to ensure that the
results are readily understood and properly
interpreted.

To aid Agency review of assessments, metric units
should be used throughout. These include
specification of appropriate units in chemical
quantification such as pg/I, pg/g, etc., instead of
mixing ratios such as ppb or ppm.

Some information, such as characterization of the
site or the contaminants of concern, may have been
given in other sections of a report such as an RI or
Action Memorandum. If so, the information can be
referenced; however, the analyst may wish to
summarize such information in the ecological
assessment section.

6.1 Specify the Objectives of the
Assessment

As discussed in Section 5.1, an ecological assessment
may be undertaken for a variety of reasons, from
evaluating the threat posed by a site to examining
the effects of remedial alternatives. For example, for
two sites evaluated by EPA's Environmental
Response Team, the assessment objectives were
stated as follows:

The main objective of this ... investigation was to
generate data that could be utilized for the
determination of site cleanup criteria for the
creosote contaminated soils and sediments in the
floodplain of the Creek.

The objective of this study was to determine if the
arsenic compounds present in the water and
sediments of the River watershed

F
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are resulting in an adverse ecological impact. The
data collected [were] utilized in conjunction witl
existing data to determine the bioavailabilit!,
and toxicity of arsenic contamination to the
resident aquatic biological communities, and [to
quantitatively assess impacts.

6.2 Define the Scope of the investigation

This section of the report should describe the kint
and amount of information that was collected in the
study. The analyst should describe the data in terms
of the physical, biological, and chemical parameters
measured, estimated, or calculated in the
assessment. It is also important to specify the time
frame of the study:

Over what time period(s) and in what season(s)
were the data collected?

At what time intervals were samples taken?

Were the data used to assess current effects or
past damage, or to predict future scenarios?

The discussion gives the reader a clear indication of
the nature, depth,*and boundaries of the
investigation. Was the assessment, or the data used
in the assessment, based on long-term studies of the
site and its surroundings or do the data provide a
"snapshot" of the site in a restricted time period? Was
the sampling extensive or limited to specific areas?
Are the analyses reasonably straightforward or are
considerable inferences and professional judgments
involved?

6.3 Describe the Site and Study Area

In this section, the analyst should provide a physical
description of the site at a level of detail appropriate
to the scope of the assessment. The study area for an
ecological assessment may extend well beyond the
boundaries of the area in which hazardous wastes
have been stored or released. For example, depending
on the available pathways for exposure and the
habitats potentially exposed to contamination, the
area under investigation might include portions of
several tributaries of a potentially affected river, a



wetland downhill or downstream from a release
source, or a wildlife refuge within the same drainage
basin as a waste site.

The description should include the size of the area (in
metric units) within the physical boundaries defined
for the assessment and the size of physical features
such as stream reaches, roads, wetlands, or forested
areas. The report should provide a map of the area,
showing all physical features at a minimum resolu-
tion equivalent to a 7.5' USGS quadrangle map,
marked to show any changes to the topography up to
the present time. This map should include all
potentially affected areas linked to the contaminated
zone by pathways of concern through any media,
sampling locations, and any reference areas selected
for the investigation. An example of such a map is
given in Figure 6.1.

A brief description of the contamination that led to
listing of the site, or a reference to such a description
should be included, giving dates where possible.

The description of the site and study area should
provide a full accounting of the ecosystems and
populations potentially exposed to contamination.
This may be accomplished with a narrative
description of each habitat (e.g., oak-hickory forest,
Spartina salt marsh, etc.), accompanied by lists or
tables of species collected or observed there. The
resident and transient flora and fauna should be
described, or if catalogued, the table can be
referenced. Where relevant, it should be noted if a
cited species is:

- Resident, breeding, or a rare or frequent
transient (e.g., migratory waterfowl),

- Endangered or threatened, or

— A natural resource trustee concern.

The significance, uniqueness, or protected status of
potentially exposed ecosystems (as discussed in
Chapter 5) should also be noted and documented.

Other information with possible bearing upon Like
ecological characteristics of the site should be
provided, such as current or projected land uses;
proximity to population centers, industry,
agriculture, or hunting areas; and special climatic
conditions affecting movement, availability, or
effects of contaminants.

Finally, the site description should include narrative
characterizations of

— Likely or presumed exposure pathways, such as
surface water, air, soils, sediments, or vegetation;
and

Any readily observed effects potentially
attributable to the site, such as stressed or dead
vegetation, fish kills, or unusual changes in
species composition or distribution in a habitat.

6.4 Describe Contaminants of Concern

The ecological assessment should specify which
contaminants at a site are of particular concern from
an ecological perspective. This list may differ
somewhat from those contaminants that raise ques-
tions about human health risks. For example, a given
chemical may exhibit low toxicity toward mammals
but be highly toxic to fish, invertebrates, or plants.
The fate of a contaminant in the environment may
make it unavailable for human exposure while in-
creasing exposure for other organisms. For instance,
a chemical that is found to be adsorbing to soil and
sediment particles may pose little risk to humans,
but may cause considerable disruption of terrestrial
vegetation or benthic invertebrates.

Results of chemical analyses should be presented in
tabular form, identifying compounds and the media
in which they were found. If tables of data from the
human health evaluation are used by reference, it is
important to report measurements of parameters
affecting the toxicity to biota, such as alkalinity or
total organic carbon. It is important to note the
source of all analytical data, including laboratory,
CLP certification, sampling and analytical method,
and date of analysis. Data may be summarized, but
both the mean and range should be included, along
with an explanation of how and why calculations
were made. The report should explain how non-
detects, replicates, duplicates, etc. were treated in the
statistical analysis. All sample data should be
accounted for: infrequency of detection (rarity) is an
unacceptable explanation for culling a particular
data item from the sample. The report should
describe both laboratory and field analysis of
contaminants, along with variances from detection
limits that affect the applicability of the data to the
study.

6.5 Characterize Exposure

This section should identify actual and pote
exposure pathways, taking into account
environmental fate and transport through both
physical and biological means. The analyst should
consult the Superfund Exposure Assessment Manual
and technical specialists to make sure that all likely
exposure pathways have been considered. In
discussing the investigation of exposure pathways,
the report should describe each pathway by
chemical(s) and media involved, and identify the
pathway in space and time with respect to the site
and the period of investigation. If contaminant
concentrations and effects data (such as toxicity tests
or population studies) correspond to identified
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Figure 6.1 Example of study area map.

pathways by spatial or temporal gradient, their
presentation should demonstrate the correlation.

If sampling stations have been selected to measure
concentrations of contaminants along likely exposure
pathways, the sampling data should be presented in
such a way as to allow the reader to see quickly the
relationship between a sample's location and its
contaminant levels. For instance, stations can be
numbered in a sequence that indicates their relative
distance from the source of contamination, as shown
on a map of the study area. Another method is to
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present the data on a scatter diagram, in which
sampling locations are shown as points on a graph
with distance from the source given on the X-axis and
concentrations on the Y-axis. Ideally, concentrations
of key contaminants should be displayed in graph
form with geographic locations indicated (see Figure
6.2) or on a map (see Figure 6.3).

Results of toxicity tests may also be effectively
displayed using maps. For example, in a study of the
effects of PCBs and other contaminants at a
Northeastern site, the researchers showed the results
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Figure 6.2 Graphic display of contaminant concentrations.

of toxicity testing on a map of the affected area
(Figure 6.4). This type of presentation makes readily
apparent the relative hazard associated with
different locations.

If such gradients are not apparent, or are
contradicted by other data, the analyst should discuss
the possible reasons for the discrepancy in the report.
If exposure pathways are modeled, the report should
clearly state the limiting assumptions of the model(s)
used. A full reference for every model used in the as-
sessment should be included. The analyst should
characterize the uncertainty associated with all
parameters that are measured or modeled, and
specify statistical significance levels for quantitative
results.

If the analysis uses data from toxicity tests,
population studies, or other effects-related
investigations, to demonstrate that exposure has
occurred, the report should carefully explain the
limitations of the data. For instance, the site and
reference area might differ in terms of the degree of
physical disturbance, which may account for some of
the observed effects. If toxicity test results are
presented in the form of LD5os or ED50s, they should
be shown graphically on a log probit scale.
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6.6 Characterize Risk or Threat

In characterizing risks or threats to environmental
receptors associated with Superfund sites, the
analyst should try to answer the following questions:

- What is the probability that an adverse effect will
occur?

- What is the magnitude of each effect?

- What is the temporal character of each effect
(transient, reversible, or permanent)?

- What receptor populations or habitats will be
affected?

Depending on the assessment objectives and the
quality of the data collected, the answers to these
questions will be expressed quantitatively,
qualitatively, or a combination of the two.

If water quality or other criteria have been exceeded
at a site, this may be sufficient in some cases to
justify remediation. In presenting the data, the
analyst should document the number and location of
sampling results that exceed the acute and/or chronic
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criteria for the protection of the species and habitat of
concern at a site. The number of exceedences can be
compared to the number of total measurements for
each contaminant in a table. In addition, the
locations of all exceedences and the locations of all
measurements can be shown with different symbols
on a map. Use of a map can be especially helpful if
contaminant concentrations form a reasonably clear
gradient leading away from the source.

Beyond criteria exceedences, however, risk
characterization is most likely to be a weight-of-
evidence judgment. The analyst should present a
summary of the risk-related data concerning the site,
including:

- Environmental contaminant concentrations,

- Contaminant concentrations in biota,

- Toxicity test results,

- Literature values of toxicity,
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- Field surveys of receptor populations, and

- Measures of community structure and ecosystem
function.

If the contaminants at the site are exerting a clear
effect, the data from all of these studies will, on
balance, support the conclusion that an effect is
occurring. If the data are ambiguous, the analyst
should try to discern the reasons for conflicting re-
sults and present those reasons along with the
rationale for the conclusion reached.

Ecological risk characterization entails both
temporal and spatial components. In describing the
nature and probability of adverse effects, the analyst
should also consider such questions as:

How long will the effects last if the contaminants
are removed? How long will it take for receptor
populations to recover from the effects of the
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contaminants? Will there be intergenerational
effects?

Will the contaminants move beyond the current
area of study through biotic transport? What
effect will remediation have on this movement?

If there are community and ecosystem effects of
the contamination, is removal of the
contaminants sufficient to restore community
structure and ecosystem function? If not, what
else will be needed?

How do the data on exposure and observed or
predicted effects relate to the rapidity of response
required? Which responses are required
immediately? Which can or should be undertaken
later?

What limits will proposed remediation or
mitigation actions place on future options for
further remediation, follow-up assessment, and
resource use?

Questions like these will most likely be answerable
only in narrative form, as an expression of best
professional judgment by a qualified ecologist.
Nonetheless, they lie at the heart of ecological
assessment. Many populations and ecosystems
exhibit considerable resilience in the face of
disturbance; in fact, change is more common in
ecosystems than stability. Populations are
continually increasing and decreasing due to natural
cycles and chance occurrences. In many situations,
when a source of contamination is removed, natural
systems will rapidly recover their former appearance.
Hence, for the same amount of chemical released, the
risk associated with an acutely toxic but short-lived
chemical may be considered important but less so
than a moderately toxic chemical that is highly
persistent.

6.7 Describe the Derivation of
Remediation Criteria or Other Uses
of Quantitative Risk information

If water quality or other criteria are available for
comparison to observed concentrations of con-
taminants, the analyst should try to show the data
along with applicable criteria so that exceedences are
easily apparent. Table 6.1 is an example of this kind
of presentation. If criteria exceedences occur along a
clearly identified gradient, the data may best be
presented in a map.

Remediation criteria may also be derived from risk
information developed for use under other
environmental statutes, such as the Toxic Substances
Control Act or the Federal Insecticide, Fungicide and
Rodenticide Act. If the report recommends remedi-
ation criteria based on such information, the analyst

Table 6.1. Example of Presentation of Cotter's ExCeedences

Mean and Maximum Surface Water Concentrations (1+i;v1) in On-
Site Lakes at a Landfill

Observed
Concentrations

Water (holey
Criteria•

Chemical Mean Maximum Acute Chronic

Ammonia 160- 6.800* 20 20

Copper 16 50' 48 29

Cyanide NE 0.04' ND ND

Iron 125 1,300' 300 300

Zinc 20 150" 30 30

Phenol NE 2.1' 1 1

ib Federal. state, or county cntena used as available
Key: NE • Not evaluated

ND - No detectable amount permitted
" - Cntena exceeded

should give a full reference citation for the source of
reference doses, standards, or risk assessments use in
calculating the criteria. In addition, the analyst
should provide an explanation of, or reference for, the
calculation method used to develop the criteria.
Equations and parameters (such as exposure factors)
used in the calculations should be provided in the text
or referenced.

6.8 Describe Conclusions and Limitations
of Analysis

Assessment of Superfund sites will depend primarily
on the weight of evidence supporting particular
conclusions, since ecological effects seldom occur in
isolation from other stresses. To accomplish this, it
may be necessary to use a variety of measurements in
an effort to establish that a trend is likely in the data.

For example, in a study of an arsenic-contaminated
site and a nearby river system, the analysts
compared several different indices of species
diversity for benthic invertebrates (Figure 6.5) and
examined differences in the trophic structure at the
various sampling locations (Figure 6.6). Analysts
next combined these data with information on
contaminant concentrations and toxicity tests. They
concluded that arsenic concentrations in the stream
sediments were significantly affecting benthic inver-
tebrates downstream from the contamination source.

In presenting conclusions from an ecological
assessment, the analyst should address the degree of
success in meeting the objectives of the evaluation.
The report should present each conclusion, along
with the items of evidence that support and fail to
support the conclusion, and the uncertainty
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accompanying the conclusion. Analysts should also
describe factors that limited or prevented
development of definitive conclusions.
The process of assessing ecological effects is one of
estimation under conditions of uncertainty. To
address this necessary reality, the analyst should
provide information that indicates the degree of
confidence in the data used to assess the site and its
contaminants. In summarizing assessment data, the
RPM or OSC should specify sources of uncertainty,
including:

Variance estimates for all statistics;

Assumptions underlying use of statistics, indices,
and models;
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The range of conditions under which models or
indices are applicable; and

Narrative explanations of other sources of
potential error in the data (e.g., unexpected
weather conditions, unexpected sources of
contamination).

Ecological assessment is, and will continue to be, a
process combining careful observation, data
collection, testing, and professional judgment. By
carefully describing the sources of uncertainty, the
analyst will strengthen the confidence in the con-
clusions that are drawn from the analysis.
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1021.2

ronmental Quality (CEO) to issue reg-
ulations to implement the procedural
provisions of NEPA. Accordingly. CEQ
mutts final NEPA regulations 140
CFR Parts 1500-15051 on November
29. 1978.

1013.2 Adoptuin of CEQ Retulationi.

The Department of Energy (DOE)
hereby adopts the CEQ regulation for
implementing the procedural provi•
sons of NEPA (40 CFR Parts 1500-
1508)

i 10:1.1 Re%oration of previoui, NEPA
refutations.

DOE hereby revokes the NEPA reg•
uiations previously promulgated by
the Energy Researen Ina Develop-
ment Administration (10 CFR Part
711) and the Federal Energy Adminis-
tration (10 CFR Part 208) as well as
the NEPA regulations of other prede-
cessor agencies of DOE to the extent
they had applied to functions trans-
ferred to DOE pursuant to the DOE
Organization Act.

1021.1 Applicability.

This pan applies to all organiution-
al elements of DOE. except the Feder-
al Energy Regulatory Commission.

110211 Effeetive date.

The effective date of these regula-
tions Is July 30. 1979.

FART 1022-COMPLIANCE WITH
FLOODPLAIN /WETLANDS ENVI-
IONMENTAI. REVIEW REQUIRE-
MENTS

See
1022.1
1022.2
1022.1
1022.4
1022.5

lidiport A.114magetil

aseiteroond.
Purpose and scope.
roues-.
Deftrittitans.

yogiagirs I..Peoggraispros tor tionapierini
11Volloode Iteriove

1022.11 Floaciplain wetlands determina-
tion.

1022.12 Floodplain /wetlands assessment.
102211 Agielieant responsibilities.
1012.14 Public review.
1022.15 Notifieation of &einem.

10 CFR Ch. I (1-1-IS Edition

Sec.
1022.16 Reauests for authorizations or at

oropria Lions
1022.17 Folior•uti.
1022.19 Timing of flea:totem/wetlands sir

tears.
1022.19 Selection of a lead agency and cor

lunation among participating agencies.
1022.20 Public inquiries.
1022.21 Updating regulation:.

Arratogirr E.O. 1191111 May zi. 1977
and E.O. 11990 (May 24, 1977).
Smarr 44 FR 12596. Mar. 7, 1979 units

OtherIate

Subpart A-Ganarai

1022.1 Eaekground.

Executive Order (E.O.) 11918-
Floodolain Management (May
1977). requires each Federal agency t
issue or amend existing regulation
and proceoures to ensure that the pc
tential effects of any action at ma
take in a floodplain are evaluated an
that Its planning programs and budge
requests reflect consideration of floo,
hazards and floodtillun management
Guidance for implementation of th
Order is provided in the Floodto
Management Guidelines of the
Water Resources Council t40 FR 6:
Feb. 10. 19711). Elecuuve 0 t
11990-Protection of Wetlands (Ma
24. 19771, requires all Federal igen=
to issue or amend existing procedure
to, ensure consideration of wetland
protection in decisionnsalsing. It is th
intent of both Executive °rem tha
Federal agencies implement the flooc
Plain/wetlands requirements throUll•
existing protedures such as those es
tabllshed to implement the Nations
Environmental Policy Act ixrpA)
1069. In those instances where the Irr.
pacts of actions Ln floodplaina andlo
wetlands are not significant enough
require the preparation Of an enVircrt
mental impact statement 1E281 unde
section 102(2KC) of NEPA. animistic
1100c1plain/wetlands evaluation proce
dines are to be established.'

110222 Pitiesee said siege.

is) This Dart establishes policy ant
procedures for discharging the Depart
ment of Energy's (DOE's) reSPOn011111
Ries with respect to compliance alit

E.O. 11981 and E.O. 11990. including:

sin
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(1) DOE policy reran:ling the consid-
eration of floodpiampwetiands factors
In DOE planning and decisionmauung:
and
(21 DOE procedures for identifying

proposed actions located in flood-
plain/wetlands. providing opportunity
for early public review of such pro-
posed actions. preparing floodplain i
wetlands assessments: and issuing
statements of findings for actions in a
floodplain.
(b) To the extent possible. DOE will

accommodate the requirements of
E.O. 11966 and E.O. 11990 through ap-
plicable DOE 'NEPA procedures.

110:2.3 Peila).

DOE shall exercise leadership and
take action to:
(a) Avoid to the extent possible the

long- arid short-term adverse impacts
associated with the destruction of wet-
lands and the occupancy and modifica-
tion of floodplairss and wetlands. and
avoid direct and indirect support of
floodplain and wetlands development
wherever there is a practicable alter-
nauve.
(b) Incorporate floodplain manage-

ment goats arid wetlands protection
considerations into its planning. regu-
latory. and decisionmakmi proem's.
and shall to the extent practicable:
(1) Reduce the hazard and risk of

flood loss:
(2) Minimize the impact of floods on
human safety, health. arid welfare:
:3) Restore and preserve natural and

beneficial values served by floocipiains:
(4) Require tht construction of DOE

structures and fatalities to be. at a
minimum. in accordance with the
standards and criteria set forth in. and
consistent with the intent of. the regu-
lations promulgated by the Federal In-
surance Administration pursuant to
the National Flood Insurance Act of
1666. as amended. 42 13.5.C. 4001 et
seq.:
(5) Minimise the destruction. loss. or

degradation of wetlands:
(6) Preserve and enhance the natu-

ral and beneficial values of wetlands:
(7) Promote public awareness of

flood hazards by providing conspicu-
ous delineauons of past and probable
flood heights on DOE AnselertY which
his suffered flood damage or is in an

§ 102

identified flood hazard area and ivn
is used by the general public: and
(in Prior to the completion of any

nancui transaction related to an a
located in a floodplain, which is gu
anteed. approved. regulated or insu.
by DOE. inform any private part
Dating parties of the flood-related h
ands involved.
(c) Undertake a careful evaluation

the potential effects of any D(
action taken in a floodplain and ;
new construction undertaken by D(
in wetlands not located in a floodpls
(d) Identify. evaluate. and. as apt:

priate implement alternative attic
which may avoid or mitigate adve
fl000plainrwetlands impacts: and
(e) Provide opportunity for ea

public review of any plans or propos
for actions in floodplains arid new e
struction in wetlands.

I 1523.1 Definitions.

For purposes of this part:
(a) -Action" means any DOE act;

ty. including. but not limited to:
(1) Acquiring. managing. and disp

ing of Federal lands and facilities:
(2) DOE-undertaken. financed. or

sisted construction and improvemen
and
(3) The conduct of DOE =twit

and programs affecting land use.
eluding but not limited to water a
related land resources planning: ref
listing and licensing activities.
(b) "Base Flood" means that flo

wruch has a 1 percent chance of Dm
rence in any given year (also known
a 100-year flood).
(C) "Critical Action" means any a

tivity for which even a slight than
of flooding would be too great. Su(
actions may include the storage
highly volatile. toxic. or water reaeti
materials.
(d) "Environments] Assesamen

(ILA) means a document for whic
DOE Is responsible that serves to:
Briefly provide sufficient Indent* at
analysis for determining whether •
prepare an environmental Lingua.
statement (EIS) or a finding of no si
nificant impact. (2) aid DOE comp:
anee with NEPA when no EIS is net*
sary. and (3) facilitate preparation
an EIS when one is necessary. The E.
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shall include brief discussions of the
need for the proposal. alternatives. en-
‘ironmentai impacts of the proposed
action and alternatives. and a listing
of agencies and persons consulted.
cei "Environmental Impact State-

ment" means a document prepared in
accordance with the requirements of
section 102t2ttC1 of NEPA.

I f i -Facility" means any man-placed
item other than a structure.
(1) "Finding of No Significant

Impact- (FONSD means a document
prepared by DOE which briefly pre-
sents the reasons why an action will
not significantly effect on the human
environment and for which an EIS
therefore will not be prepared.

hi "Flood or Flooding means a
temporary condition of partial or com•
piete inunciation of normally dry land

areas from tne overflow of inland anti/
or I:dal waters, and.'or the unusual
and rapid accumulation or runoff of
surface waters from any source.

-Ploodplain" means the lowlands
adjoining inland and coastal waters
and relatively flat areas and flood•
prone areas of offshore islands snclud•
inc. at a minimum. that area inundat-
ed by a 1 percent or greater chance
flood in any given year. The base
floodplain is defined as the 100-year
11.0 percent, floodplain. The critical
action floodplain is defined as the 500•
year 10.2 percent! floodplain.

e "Floodplain Action" means any
DOE action w filch takes place in a
floodplain.
(k! -Floodplain/Wetlands Assess-
ment" means an evaluation consisting
of a description of a proposed action. a
discussion of Its effects on the flood•
plainiwetlands. and consideration of
alternatives.
(1) "Floodproofing" means the modi-

fication of individual structures and
faeilitin. their sites. and their con-
tents to protect against structural
ure. to keep water out. or to reduce
the effects of water entry.
irn) "High Hazard Areas" means

those portions of nverine and coastal
floodplains nearest the source of
flooding which are frequently flooded

• and where the likelihood of flood
losses and adverse impacts on the nat-
ural and beneficial values served by
floodplains Is greatest.

10 CFR Ch. X (1-1-$5 Edition

tni "Minfirimic- means to reduce tt
the smallest degree practicable.
(0) "New Construction- for the pur

pose of compliance with E.O. 11990 in
eludes draining. dredging. channcliz
Mg. biting. diking. impounding. ant
related activities and any structures ci:
facilities begun or authorized after Oc
tober 1. 1977.
(pi "Practicable" means capable

being accomplished within existina
constraints. The test of what is practi
esti!, depends on the situation and in
eludes consideration of many factors
such as environment. cast, technology
and implementation time.
44) "Public Notice" means a brie

notice published in the FEDERAL REG!:
rex, and circulated to affected and Ir.
teresteo persons and agencies. whit.
descrioes a proposed floodpiatn/wel
lands action and affords the opportt:
nity for public review.
(r) "Preserve" means to prever

modification to the natural float
plain/wetlands environment or t
maintain it as closely as possible to it
natural state.

as "Restore" means to reestablish
setting or environment in which th
natural functions of the floodplairs ca
again operate.
( "Statement of Findings" men

statement issued pursuant to 1..k.
11988 which explains why a DO:
action is proposed in a flooraplatn. list
alternatives considered. indicate
whether the action conforms to Stet
and local floodplain standards. and d.
scribes steps to be taken to minima
harm to or within the floodplain.
cut "Structure" means a walled c

roofed building. including mobi.
homes and gas or linuid storage tank
(I!) •?Wetlands" means those are:

that are inundated by surface c
groundwater with a frequency suit
dent to support and under hernial
cumstances would support
prevalence of vegetative or aouatic iii
that requires saturated or leallefttil
saturated soil conditions for growl
and reproduction. Wetlands ;enroll
include swamps. marshes. bogs. an
similar areas such as- sloughs. Do
holes. wet meadows. river overflov
mudflats. and natural ponds..

"Wetlands Action" means a
action undertaken by DOE In a we
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lands not located in a floodptain. sub-
ject to the exclusions specified at
i 1022.5tc).

11022.5 Aosiitesatin..

sai This part shall apply to all °rel.
rautional units of DOE. except that it
shill riot apply to the Federal Energy
Regu.:.tor; Commission.
(Di 'This part shall apply to all pro.

posed floocipiain/wetlands actions. in-
-:.uding those sponsored Jointly with
other agencies. where practicable at-
:ernati‘es to the proposed action are

a‘ailaole With respect to pro- '
grams anti protects for which the ap-
propriate environmental review has
been completed or a final EIS filed
prior to tne eflective date of these reg-
ulations. DOE shall, in lieu of the pro-
cedures set forth in this part. review
the alternatives identified in the envi-
ronmental review or in the final EIS
to determine whether an alternative
action may avoid or minimize impacts
on the floodplain/wetlands. If project
or program implementation hex pro-
gressed to the point where review of
alternatives is no longer practicable. or
if DOE determines after a review of al-
ternatives to take action in a flood•
plain. DOE shall design or modify the
selected alternative in order to mini-
mise potential hum to or within the
floodplain and to restore and preserve
floodpiain values. DOE shall publish
in the FEDERAL Racism. a brief de-
scription of measures to be employed
and shall endeavor to notify appropri-
ate Federal. State. and local agencies
and persons or groups known to be in-
terested In the action.

sci Thu part shall not apply to wet-
lands projects under construction
prior to October 1. 1977; wetlands
Protects for which all of the funds
have been appropriated through fiscal
year 1077: or wetlands protects and
programs for which a draft or final
EIS a-as filed prior to October 1. 1117/.
With respect to 'imaged actions lo-
cated in wetlands (not located in a
floodplain). this pan shall not apply
to the issuance by DOE of permit:.
tenses. or allocations to private parties
for activities involving wetlands which
are located on non-Federal property.
101 This part applies to activities in

furtherance of DOE responsibilities

10t

for acquiring. managing. and dispo:
of Federal lands and facilities. W
property in a lloOdpliuri or wetilaric
proposed for lease, easement. right
way. or disposal to non-Federal pit
or private parties. DOE shall: ill lc
tify those uses that are restric
under Federal. State, or local fit
plains or wetlands regulations;
attach other appropriate restrict:
to the uses of the property; or
withhold the property from cons
abet.

(e) This part applies to activitle
furtherance of DOE responsipili
!or providing federally undertaken
named. or assisted construction
improvements. Applicants for as:
&net shall provide DOE with an an
sis of the impacts which would re;
from any proposed wetland or flc
plain activity.

sf This part applies to activities
furtherance of DOE responsibili
for conducting Federal activities ;
programs affecting land use. inehic
but not limited to. water and rela
resource planning. regulating and
tensing activity.
it) This part ordinarily shall

apply to routine maintenance of ex
rig facilities and structures on D
property within a floodplainiwetisu
since such *MOM normally have in
mat or no adverse impact on a flo
plain/wetlands. However, where
usual circumstances indicate the po
Willy of impact on a floodplain/a
lands. DOE shall consider the need
a floodplain/wetlands assessment
such actions.
(P) The policies and procedures

this part which are applicable to not
plain actions shall apply to all p
posed actions which occur in a w
lands located in a floodplaiss.

•
Subpart g—Freiseelveas for

Floodplain/Wefloods Review

01022.11 Floodpisioiretianda dieievino
Uoo.

(a) Concurrent with its review of
proposed action to determine ant
or:ate NEPA requirements. DOE sh:
determine the applicability of t.
floodplain management and wetlan
protecuon requirements of this part.
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I 1022.12

(b) In mailing the floodplain deter.
rnination. DOE shall utilize the Flood
Insurance Rate Maps (FIRM'S) or the
Flood Hazard Boundary Maps
(FHEM's I prepared by the Federal In-
surance AdrnirilitritiOn of the Depart-
ment of Housing and Urban Develop-
ment to determine if a proposed action
is located in the but or critical action
floodplain. as appropriate. For a pro-
posed action in an area of predomi-
nantly Federal or State land holdings
where FIRM or Mind maps are not
available. information shall be sought
from the land administering agency
ie.g.. Bureau of Land Management.
Soil Conservation Service. etc.) or
from agencies with floodplain analysis
ex peruse.
(c) In mating the wetlands determi-

nation. DOE shall utilize information
available from the following sources.
LSappropriate:

Ili US. Fish and Wildlife Service
National Wetlands Inventory:
(2) U.S. Department of Agriculture

Soil Conservation Service Local Identi-
fication Maps.
(3) U.S. Geological Survey Topo-

graphic Maps:
(4) State wetlands inventories: and
(5) Regional or local government-

Sponsored wetland or land use mvento-
riga.

I 111l22.12 Floothilsinisetlands assessment.

it/ If DOE determines. pursuant to
11 1023.5 and 1022.11. that this pan is
applicable to the proposed action.
DOE shall prepare a floodplain/wet-
lands assessment. which shall contain
the following intormation:
(1) PrtbreCt Descnotton. This section

Shall describe the nature and Purpose
of the proposed- action. and snail in-
clude a map showing its location with
respect to the floodpiain and/or wet-
lands. For actions located in a Rood-
plain. the high hazard areas shall .be
delineated and the nature and extent
of the potential hazard shall be dis-
cussed.
(21 itoompistivvituands rifects.

This section shall discuss the positive
and negative. direct and indirect. and
long- and short-term effects of the
proposed action on the floodplain
and/or wetlands. The streets of a pro-
posed floodplain action on lives and

C-'10

10 011,Sh. X (1--145 Editiao)

property, and on natural and benefi-
cial floodpiam values shall be evaluat-
ed. For actions taken in wetlands. the
effects on the survival. quality. and
natural and beneficial values of the
wetiands shall be evaluated.
(3) Alternatives. Alternatives to the

proposed action which may avoid ad-
verse effects and incompatible devel-
opment in the floodplain/wetlands
shall be considered, including alter-
nate sites. actions, and no action.
Measures that mitigate the adverse ef-
fects of actions in a floodplain or wet-
lands. including but not limited to
minimum grading requirements.
runoff controls. design and construc-
tion constraints. and protection of
ecology-sensitive areas shall be ad-
drelSeti.

(o) For proposed floodplain or wet-
lands actions for which an EA or EIS
is required. the noodpiaiwwetlancis
assessment shall be prepared concur-
rent with and included in the appro-
priate NEPA document.
tcl For floodplain/wetlands actions

for which neither an EA or EIS Is pre-
pared. a separate document shall bs„
issued :as the floodplain/wetlands
mument.

1122.13 Applicant responsibilities.

DOE may require applicants for a
DOE permit, license. certificate. finan-
cial assistance, contract sward. alloca-
tion or other entitlement to submit a
report on a proposed RoodPlain/wel.
lands action. The report shall contain
the information specified at i 1022.12
and shall be prepared in accordant*
with the guidance contained in this
part.

I 11222.1.1 Public review.

(a) For proposed floodeilain/wet-
lands actions for which an EIS Is re-
quired. the opportunity for early
public review will be provided through
applicable NEPA procedures. A Notice
of Intent to prepare an EIS may be
used to satisfy this requirement.
(b) For proposed flood:Hain/wet-

lands actions for which no EIS is re-
ouired. DOE shall provide the oppor-
tunity for early publiereview through
publication of a Public Notice, which
shall be published in the FEDERAL Rec.
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ism'. as soon as practicable after a de-
termination that a floodplainiwet-
lands may be affected arid at least 15
days prior to the issuance of a state-
ment of findings with respect to a pro•
posed floodplain action. DOE shall
take appropriate steps to inform Fed-
eral. State. and local agencies and per-
sons or groups known to be interested
in or affected by the proposed flood-
plain/wetlands action. The Public
Notice shall include a description of
the proposed action and its location
and may be incorporated with other
notices issues with respect to the pro•
posed action.
1c) Following publication of the

Public Notice, DOE shall allow 15 days
for Dubuc comment prior to malting its
tension on the proposed action.
except as specified in 1022.18(c). At
the close of the public comment
period. DOE shall reevaluate the prac•
ticability of alternatives to the pro-
posed floociplainiwetlands action arid
the mitigating measures. taking into
account all substantive comments re•
ceived.

01022.1S Notification of decision.

(a) If DOE !Inds that no practicable
alternative to locating in the flood-
plainiwetlands is available. consistent
with the policy set forth in E.O. 11988.
DOE shall. prior to taking action.
design or modify its action in order to
minimise potential harm to or witfsirs
the floodplain/wetlands.

(1:0 For actions which will be located
in a floodislain. DOE shall publish a
brief (not to exceed three pages) state.
ment of findings which shall contain:
(11 A brief description of the pro-

posed action. Including a location map:
(2) An explanation indicating why

the action is proposed to be located in
the floodplain:
(3) A list of alternatives considered:
(4) A statement indicating whether

the action conforms to applicable
State or local lloodplairt protection
standards: and

181 A brief description of steps to be
taken to ntirurnige potential harm to
or within the floodplain.

For floodplain actions which require
preparation of an EA or EIS, the
statement of findings may be Ineorpo•
rated into the FONSI or final.EIS. as

appropriate. or =tied separate
Where no EA Br EIS is required. DC
shall publish the statement of findin
in the FunkAi. Rtairmi and chair
ute comes to Federal. State. and loo
agencies and others who submitt
comments as a result of the Pub
Notice. For floodplain actions subie
to the Office of Management a..
Budget (OMB} Circular A-95. DC
shall send the statement of findings
the State and areawide A-95 Clearnt
houses for the geographic area affet
eel.

i 1022.16 Requests for authorizations
appropriations.

DOE shall indicate in any revues
for new authorizations or appropr:
tions transmitted to OMB. U a pr
posed icuon will be located in a floo
plain or wetlands, whether the pr
posed action is in accord with the r
quirernentS of 11990 E.O. 1198
and these reguistions.

81022.1? Follo~.-up.

For those DOE actions taken
floodplain/wetlands. DOE shall verif
that the implementation of the selee
ed alternative. particularly wit
regard to any adopted initigatin
measures, is proceeding as described i
the floodpluniwetlands assessener
anti statement of findings.

11022.1E Timing of fleedelaishwetlaat
masa&

(Li Prior to implementing a propose
floodplain action. DOE shall enleavo
to allow at least 15 days of publi
review after publication of the state
ment of findings.
(s) With respect to wetlands action

(not located in a floodplain). DO/
shall take no action prior to 15 der
after publication of the Public Nonni
In the Fznwi. Rummy-
(eY.Where emergency circumstances

statutory deadlines, of overriding Calt•
siderations of program or project ex-
pense or effectiveness exist. the mini-
mum time periods may be waived.
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1022.19 Selection of a lead moor and
✓omossisioo amoos paniciossiss assa-
till

When DOE and one or more other

Federal agencies are directly involved
In • floodplaln/wetlarids action. DOE
shall consult with such other agencies
to determine u a floodplain/wetlands
assessment is required. to identify the
appropriate lead or Joint agency re•
sponstbiliUes. to identify the applica-
ble recitations. and to establish proce-
dures for interagency coordination
dunng the environmental review proc.
en-

1021.20 Public inquiries-

Innuiries regarding DOES flood-
plain/wetlands activities may be di-
rected to the Assistant Secretary for
Environment. Department of Energy.
Washington. D.C. 20545.

1022.21 Updatlag regulations.

DOE shall periodically review these
regulations. evaluate their effective.
new and make appropnate revisions.

PART 1023—CONTRACT APPEALS

kenos A—floin el ne lisore do1 Cowan
Apnoea

Ps *et

See
1023.1 Scow arid anteing.
1023.3 Effective dam
1023.3 Junsdietion for mutants* amid&
1023.4 Organaation and location of the

Board.
10213 Ea-aartit easeluct_
1023.5 General sweepings.
1023.20 Rules of practice.

Wawa 11...1o4ai of Oh. Conran Adaninent
garb

1053200 Delegation.
1821201 ADoOcoOle rules.
1023-202 Mitten pending as unmet so-

1033.203 Deelmene.

Subpart A—bieles of Me gourd of
Coistrnet Apposite

Arrinainit Pub. L 112.-91. see. 301. 111
Stu. $77. Pub. 1. 95-142; E0 10780.
Soviet 44 rill 44270. Nov. IL 1979. tailless

otherwise noted.

10 CFR Ch. X (1.1-$S Ediiinsi)

Perraca

10:3.1 Scope and sersesa

These rules are intended to govern
all appeals procedures before the De-
partment of Energy Board of Contract
Appeals (Board) which are within the
coverage of the Contract Disputes Act
of 1918 (Pub. L. 95463. Nov. 1. 1971)

1 lir= Effective data.

These rules shall apply to all appeals
relating to contracts which are subject
to the Contract Disputes Act of 19/15
and entered into on or after March 1.
1979. At the contractor's election, they
shall also apply to appeals relating tc
earlier contracts. if such contracts art
subject to the Contract Disputes Ac;
of "1978. and the animal relates tc
claims pending before the contrarian
officer on March 1. 1979.

11022..1 Jurisdiction for "slandering ap
peals.

(a) The Deparunent of Energ:
Board of Contract Appeals (referrec
to herein as the -Board- or -EBCA"
shall consider and determine spnr
from decisions of coarsening off(
pursuant to the Contract Disputes ".
of 1978 (Pub. L. 95-663.41 13.11.C. 601
613. also hereinafter referred to as the
"Act") relating to contracts made b'
(1) the Department of Energy or (2
any other executive signer when 113C
agency or the Adminigurator for Pet
eral Procurement Polio,' has designst
ed the Board to decide the appeal I
addition. the Board shall consider an
determine appeals from ;decisions t
contracting officers arising from othe
contracts which Mind. an 10040Pr
ate disputes clause.
(b) The Board may consider and di

terming other matters.. not inconsir
ent with its statutory duties. as a
signed by the SerseralT.
(el In each proceeding. the-soar

shall make a final decision which
impartiaL fair and hat td-the pant(
based on the record of the case.

1 14121.4 °Mainline and leeseien of 11

(a) The Board is located in tt
Washington. D.C. metropolitan are
and Its address is: Webb !WHOM
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=raw(mai
United States Government Department of Enter

memorandum
oar November 3, 1989

ATTWOWV( TO
E8-25 (Carol Bergstrom 586-4600)

UAW= ?adore' Manual for Identifying and Delineating Jurisdictional
Wetlands

TO:

Distribution

In order to assist you in complying with 10 crR 1022 (Compliance
with Floodplain/Wetlands Environmental Review Requirements),
assessing wetland impacts under NEPA, and complying with the
Secretary's policy statement of June 12, 1989, concerning no net
loss of wetlands, we are advising you of the availability of the
Federal Manual for Identifying and Delineating Jurisdictional
Wetlands. We are also considering whether the availability of
this manual as a reference warrants a change to 10 CFR 1022. If
so, the change would likely be in Section 1022.11 (c).

The purpose of the recently received manual, dated January 1989,
is to help users to identify jurisdictional wetlands and to
delineate the upper boundary of these wetlands. This manual
merge■ the methods that four Federal agencies (U.S. Army Corps of
Engineers, U.S. Environmental Protection Agency, U.S. Fish and
Wildlife Service, and U.S.D.A. Soil Conservation Service) have
been using in identifying and delineating wetlands. These
agencies cooperated in developing this manual to remove
inconsistencies and standardize these determinations. The manual
provide■ technical criteria, field indicators and other sources
of information, and methods for identifying and delineating
jurisdictional wetlands.

Copies of the Federal Manual for Identifying and Delineating
Jurisdictional Wetlands (Stock Number 024-010-00-683-8) may be
Obtained for $7.50 each by writing the Superintendent of
Documents, U.S. Government Printing Office, Washington, D.C.
20402, or calling 202/783-3238.

We have attached a copy of the Title Page, Preface, and Table of
Contents to assist you in identifying the Manual and deteraininc
its value and usage. If you have any questions, you may callJohn Pulliam, SS-25, at 202/586-9326 (!TS 896-9326).

CO•44-e,
Carol M. Sorgstron
Director
Office of NEPA Project Assistance
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Preface
This manual describes technical criteria, field indicators and other sources of information, and
methods for identifying and delineating jurisdictional wetlands in the United States. This manu-
al is the product of many years of precool experience in wetland identification and delineation
by four Federal agencies: Army C.orps of Engineers (CM). Environmental Protection Agency
(EPA), Fish and Wildlife Service (FWS), and Soil Conservadoti Service (SCS). It is the culmi-
nation of efforts to merge existing field-tested wetland delineation'.. male. methods, and pro-

cedures used by these agencies. This manual draws heavily upon published manuals and methods, specifi-
cally Corps of Engineers Wetlands Delineation Manual. EPA's Wetland Identification and Delineation
Manual. and SCS's Food Security Act Manual wetland determination proccdint.

The manual has been reviewed and concurred in by an interagency • composed of the four Feder-
al agencies. This committee was established for purposes of reconciling differences in wetland delineation
procedures and developing a single interagency manual for identification and delineation of wetlands. The
committee consisted of the following individuals: Robert Pierce, Bernie Goode. and Russell 'Theriot of the
Corps of Engineers: John Meagher, Bill Sipple, and Charles Rhodes of the Environmental Protection
Agency; David Stout, Ralph Tiner. and Bill Wilen of the Fish and Wildlife Service; and Steve Brady,
Maurice Mausbach. and Billy Teeis of the Soil Conservation Service. The manual was prepared by Ralph
liner based on interagency committee decisions. The negotiations were facilitated by Howard Hellman and
Leah Haygood..

This report should be cited as follows:

Federal Interagency Commit= for Wetland Delineation. 1989. Federal Manual for kleraifyin; and Delin-
eating Jurisdictional Wetlands. U.S. Army Corps of Engineers, U.S. Environmental Protecoon Agency.
U.S. Fish and Wildlife Service. and U.S.D.A. Soil Conservation Service, Washington, D.C. Cooperative
technical publication. 76 pp. plus appendices.
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100 YEAR FLOOD PLAIN

FLOODWAY FLOODWAY

AREA OF FLOOD PLAIN THAT COULD
BE USED FOR DEVELOPMENT BY
RAISING GROUND

FLOOD ELEVATION
BEFORE ENCROACHMENT
ON FLOOD PLAIN

LINE A-B IS THE FLOOD ELEVATION BEFORE ENCROACHMENT
LINE C-D IS THE FLOOD ELEVATION AFTER ENCROACHMENT

• SURCHARGE NOT TO EXCEED 1.0 FOOT (FENA REQUIREMENT) OR LESSER AMOUNT IF SPECIFIED BY STATE.

FLOODP!.AIN CROSS-SECTION

SOURCE: FEMA FLOOD INSURANCE STUDIES
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4,) ECOLOG1cAL•!‘SSE$SMEST CHECKLIST
• ;..,• • • •.: ; . - •

ACTIVITIES .5Erogi OR BETWEEN RESP NSES-• .

1, Prepare a list of scientific advisors available to the,OSC—narne, telephone nornber40,11141/0011,
expertise (see p; 4.631.  ‘i

2. Obtain maps of the region that 14Cite POP1.11,11941 centers , .
3. Arrange to obtain the following information when available or is the need arisef (sec p. 4.61-631;

• regional land-use maps • .•,•
is: water-well and surface-pumping maps
• water-use characteristics .'
• lists of schools, hospitals, and other Institutions that most Of notified In the event of impinont•
' health hazards of an evacuation.. i• ;

4. Gather maps lowing eMilronmentally senslOve areas (see e. 4.63).•
S. Assemble a Ills 01pda/slated species— mark habitats on maps (see p,1.63),

• Compile a list of names and addresses of damage assessment services. (see p. 4+31.

ACTIVITIES DURING RESPDNSE 

L Photograph and describe the Incident (see P. 4.631.

2. SaMple affected biota (see p. 4.944r.

L Compile a chronological log of observed effects and location of occurrence. (see

D-3
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. . •
Determine Endangered Areas where releases of hazardous substances are capable of doing
Species or Critical the most harm to natural populations should be characterized. These,

, Environments locations may Include national or state parks, habitats of threatened or
endangered species, national wildlife refuges, national or state forests, •
fish and wildlife management areas, wetlands used as breeding grounds,
coastal areas where spawning or breeding takes place, commercial fish-
ing or shellfish harvesting areas, or areas overlaying sole-source aquif-
,ers. This information can be gathered In advance of any emergency.
action. Many sources of Information are available for a given locality: •
state and local environmental agencies should have comprehensive list-
ings of such areas, and the U.S. Fish and Wildlife Service and state.
departments of fish and gaMe Should be able to supply baseline In I or-
matIon on wildlife distributions. Regional, state; and local contingency
plans for oil and hazardous substance spills may also contain valuable

.• data.
„..

SAMPLING AND' • On arrival at the incident, the response, team must Initiate several
ON-SCENE DATA •  actions to insure that the OSC has the information needed to make ,
GATHERING ' • decisions and to insure that a complete record of the incident Is avail-'

Able In the event of litigation. Although the OSC and the onsite. • `•
response team may not be involved in the damage assessment proCess,
they may contribute to the collection'of evidence for future legal • ,

• • proceedings. .

Conduct an Initial Survey.,  On arrival at the scene, a determination must be made as to ..
whether any samples or observations need to be taken immediately to

, prevent the loss ci! evidence. For an ecological assessment, this may ' '
include sampling dead fish (which may otherwise be lost through water
movement) or sampling biota directly in the path of the pollutant •
stream (to determine before-and-after effects). The behavior of resident
populations should be observed (e.g., fish gasping at the surface of a
stream) as well as the appearance of plants and animals in the area (e.g.,
the extent of Initial damage to vegetation). Photographs can supplement
notes and sampling logs. Because every inddent is different in charac- '
ter, observations and sampling procedures will vary. Fint observations,
however, should focus on immediately apparent abnormalities. Some-
one   with a thorough knowledge of the local area (a game warden, state
biologist, or resident) may be more likely to note recent changes. Pro- •
lessional analytical and damage assessment services may assist In the
sampling and analysis portions of the response action. A list of such ser- • .

•' ylces can be compiled beforehand and made available to the OSC.  ' • .

If a continuing date-gathering effort is required, an appropriate'
sampling strategy will be needed. The chosen strategy should include, •

• sampling of affected and unaffected (control) points. Enough points
should be sampled so the sampling variance can be estimated. Possible
strategies to be chosen include paired control, randomly stratified, or •
randomly or regularly spaced sample points. References for these ,
strategies and others are listed In the reference section •  •

Conduct Sampling • •• 'Response learns should assume that all sampling results could be
Activities ' 4 used in future legal proceedings. Manuals currently exist that describe

• the materials and methods to be used to obtain reliable data. IThese ' 
•
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Conduct Sampling
Activities foontd)

manuals are listed In the folloyilne reference section.) ht general, whit
selecting a sampling method, the following points should be ;onside*

' 'EPA 1972): , • •

• Is the method technically defensibleigenerally accepted and quoit
in standard texts (such as those in the following reference section)?

• •
• .

0. la the method suitable for collecting statistically sound samples?

• ls the methodsuitable for gathering test and control samples?'

• Will the team be able to collect adequate samples with the •
. manpower and time available?

• is the method able to give quick• preliminary results?

• Is the. method radeouate for economically impopant species?

• Is the method the best•for documenting she Incident? • .
• Is the.method one that the teamii a.ccustomed to, and prefers to
• ' 'use? .• •

Hlgii standards of performance; care, and documentation pie as
iinpqriant aiji standardized method in ensuring the quality of the data,
gathrtred..Consistently uniform procedures are especially important if
•stztisticpl evaluations of the data are to be undertaken. .• • • ."•,

' • •
Assess Ake/native , . Following a characterization of the Incident and after the ecologic"
MidgetiOes Measures Implications of the problem have been described, responses to the

emergency can be considered in terms pi 'possible effects (both.beneff,
dal and negative) on the ecology of the area. In an emergencraituatioi,

".a detailed tradeoff analysis may not be possible, and decisions may be;
made on the basis of previously gathered, immediately aceessible data,

/shernativ4 MitigatiOn measures can be compared in terms of -•.,
reduction of risk to human and other. populations. Some of the ques...
lions to be asked arez., .. • ; •. -• " • •

• What ecological Impacts (based on current knowledge) can be
• • projected if no action is taken? (This may imply mitigation of
": -s problem by natural dispersion and/or , ' 'ti

• If a certain mitigation measure is chosen, what level of cleanup wil.
be necessary to insure a beneficial effect on the environment (I.e.,ts
:reduce the severity or duration of exposure sufficiently to lessen
impacts compared to what. woukl ttappen II no action were taken),
Are these behelits worth; the time and money to be spent?

• If the hazardous material Is to be transported offsite, what are the
ecological implications'ef disposal at another area? . . • F.

so Will any restoration efforts be required? For instance, should dead ,
.,fish be removed from an area to prevent other species that may kwd

• on the fish from being affected? How long will it take for an aflectel
area to recover? . .• ,

"'A'--The above questions Illustrate the difficulty of the prOcess; many 't
dedsions have to be made by the PSC on the basis of qualitative

• frequently undei.circumstances that do not allow for the gathering of;
sufficient information. For this reason, and because the process of •

• choosing an alternative may be questioned later, the data on which fli
decision Is based should be documented.



Ecologlial ALessment

• Monitor Populations Observation and monitoring of natural and human populations
During the Mitigation should continue during the mitigation operation. Such monitoring data
Process will help the response team determine whether cleanup efforts should

be continued or whether mitigation is complete. Data gathered during
this period should be used to document the effects of the mitigation
effort and form the basis for a longer-term monitoring effort, if such an
activity Is required., '

Ecological assessment activities during this phase should be geared
toward answering the following questions:

' • Did implementation of cleanup activities have any immediate effect
' on the ecology of the areal (For Instance,'were people able to move

back into their homes immediately after a tank car leak was
repaired!)

. •
• Are any segments of natural populations not respondingimme-

diately, and if so, can estimates be made of when those populations
may return to normal! (for instance, when may a stream bed be
expected to be recolonized!)

•.
• Were any agricultural or fishery resources damaged, and if so, when

may these be expecied to recover! (For instance, if an oyster bed is
killed, when may it be reseeded!)

Obviously, information may not be available to answer these ques-
tions during a cleanup operation. If that is the case, the data and con-
clusions that have been collected up to that point should be used as
input to the design and implementation of a monitoring program. Such
a program would measure the progress of the ecological systems of
concern against expected rates of recovery and against the future uses
exsected for the area. If such studies show that the system Is not recov-.
ering as expected, additional'cleanup and restoration efforts may be
,considered.

Any Information gathered during the emergency cleanup activity
should be made available to those who are to perform after-the-fact
monitoring surveys and long-term observations of the area. Communi-
cations between the scientific support staff and these groups should be
maintained to provide a complete record of the incident.

Sampling

ECOLOGICAL ASSESSMENT REFERENCES

Atomic Industrial Forum: 1975. Environmental Impact Monitoringat
Nuclear Power Plants.A Source Book for Monitoring Methods.
Volume 2, AIS/NESP-004, Washington, D.C. .

Box, G., W. G. Hunter and J. S. Hunter. 1976. Statistics for Experlmen-
ten. John Wiley and Sons, New York..

Cochran, W. H. 1977. Sampling Techniques. John Wiley and Sons; New

EPA. 1972. Fleld Detection and Damage. Assessment Manual for.0if and
Hazardous Material Spills. U. S. Environmental Protection Agency,
Washington, D. C. (A Good Overview of Methods and Procedures for a
Variety of Situations.)
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EPA. 1973. Methods for the Collection and Analysts of Biological Sa
pies. U. S. Environmental Protection Agency, Washington, O. C.

Mackenihun; K. W. 1970,, investigating fish Mortalities.f ederal Wa4
Pollution Control Administration, Washington, D. C, . ,• _

, MacKenzie, D. H., et al. 1977, Design and Analysis of Aquatic Monii
ing Programs at Nuclear Power Plants. PNL-2423, Pacific Northwest
Laboratory. Richland, Washington.

Weber, C.1.1973. Biological field and Laboratory Methods for Mai
wring the Qualitiof Surface Waters and Effluents. EM-670/4-73-001
Epvirot►mental Research Center, Cincinnati, Ohio. (%detailed treatri
of sampling and analysis.)
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